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SEQUENCE LISTING 

<110> GLENN, MATTHEW 

HAVUKKALA, ILKKA J 
LUBBERS, MARK WILLIAM 
DEKKER, JAMES 

<12 0> POLYNUCLEOTIDES AND POLYPEPTIDES, 

MATERIALS INCORPORATING THEM, AND METHODS FOR USING 
THEM. 

<130> 11000.1073 

<160> 187 

<170> FASTSEQ FOR WINDOWS VERSION 4.0 

<210> 1 
<211> 10889 
<212> DNA 

<213> LACTOBACILLUS RHAMNOSUS 
<400> 1 

AAAATGCCAG GGAGTGTTCC ACAAAATGTG TTTGATTCAT TCTTTGCCTT GATTCCAATG 60 

GCGGAAGTGT TGCTGTTGTT TGGACTTGCA CGAATTGGGC TGCAAGCGAT GGGTTATGCA 120 

AGTTTAATTC AACTGATTGC TACAGTTATC ATCAAACCAC TATTAACCGT GGGGACAGGC 180 

TTACCAGCAA TTATCGTGGT GATTTTGTTA GAGCAGATTC TTTGGTTCCT TGGCTTGCAT 240 

GGCTTCAACA TTGTCTGGGG TGTCGTGTCT GCGTTCTGGT TACCACTATT TCTACAAAAT 300 

GTTGCTAAGT TTGCTGAAAC CAAAAGTTTT GCTGACATCA CTATTTCGCC GAATACAATG 3 60 

ACCAATGTTT ATGCCATGAT CGGCGGTTCG GGCGCGACAT TTGGACTAAT CATTGCCATG 42 0 

TTGATTTTTG CAAAAAAAGG TGAAAAAGAG CGAGAAGTAG CGAAATTAGC ATTAGTGCCC 4 80 

GGATGTTTTG GAATTAATGA ACCGGTTATC TTCGGTAGTT TTGCTGACAT CACTATTTCG 540 

CCGAATACAA TGACCAATGT TTATGCCATG ATCGGCGGTT CGGGCGCGAC ATTTGGACTA 600 

ATCATTGCCA TGTTGATTTT TGCAAAAAAA GGTGAAAAAG AGCGAGAAGT AGCGAAATTA 660 

GCATTAGTGC CCGGATGTTT TGGAATTAAT GAACCGGTTA TCTTCGGTTT ACCGATTGTT 720 

TTAAATCCGA TTATGTTGAT TCCCTGGATC GTTGTCCCTC TGTTCAATGC AGTCGTTGCA 780 

TACGTTGTGA CCTCTATCGG CTGGGTGGTT CCACTGGTGG TCTTGAATTC TGGTAACGAA 84 0 

CCAATTTTCT TTAGCACATG GATTTTAGGC GGATTGCATA CGAGTCCAGT CATTCTTGCA 900 

CTTGTCTTGG TTATATTCGA TGTCCTGTTA TATGCGCCAT TCGTTATCAT GAATCAACGC 960 

AATGAGCGTC AAATGGCGTC TGCGGCATAA ACAGTATAAG TAAATTGTGA CGAAAAAAGG 102 0 

AAGTTTAATA AATGCAAAGA GTTCACGTTA TAGCCCATAC CCATTGGGAT TTTGAATGGT 1080 

ACTTCACACG TCAGCATGCA AGGGTTCAAT TTGCTTATCA TATGGAAGAG GTATTGCAAG 114 0 

CTCTTACTAA TAACCAGCTG GACGCTTATC TTCTTGATGG ACAAATGGCG ATTATCGATG 1200 

ATTACCTACA AACGAATCCT GATAAGCGGG ATGAGATCCG TCAATTTGTT CAAGCTCGAC 12 60 

GACTTTTTAT CGGTCCATGG TATACCCAGA TTGATGAGAT GGTGACAAGT GGTGAGTCGA 132 0 

TTGTTCGCAA TTTACAGTTG GGACATAAAT TAGCTGCGGA TTTAGGCGGG GCCATGAAAG 13 80 

TTGGGTATTT ACCGGACTCT TTTGGGCAGG GAAAAGATAT GCCCAAGATC TATTCGGGGT 144 0 

TTGACATCAC CGCAACTGTT TTTTGGCGCG GTATGCCTCA CGAGAAGGAT GCACGTTACT 1500 

TTTATTGGAC AGCTGAGGAT GGTTCAAGGG TATTAGCGGC AAACATTAAA AATGGTTATT 1560 

ATGCCGGAGT TGAACTAATT GAAAATGATG ATGCCACAAC TCTTTTACAA CGAATTGCAA 162 0 

CGGACACCAA GTCACATGAC TTAGTACTTC CGGTCGGTGG TGATCAG CGA GCTGTTGATT 168 0 

TTAACTTGAA AGAACGAATC GCATTGGCAA ACGATCACGA AGATTCATTT AAGTTAGTTG 174 0 

AAGATAATTA CCCGGACTTC TTCGCATCAT TGGCAAAAAA TAGGGAGTTG CCTACGTATC 1800 

AAGGGGAGTT TATCGATCCC TCAGCTTCTA AAATTCACCG AGGTATCTAC TCATCGCGAG 1860 

CAGATTTAAA ACGGCTTTAT GATCGGCTTG AACATCTTAT GGTAGATGTG GTTGAGCCGC 192 0 

TGATGGTCAT TGCTGCACAT CAAGGTATTA AGGCACAAAG CGGGCTGGTA GAACAGGTTT 1980 
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GGAAAACAAT TGCTCGTGGC CAAGCGCATG ATAGTTCCGG CGGATGTAAT TCCGATGTGA 2040 

CAAATCGTGA TATTTACCAG CGTGGTAACA ATGCGTTACA ACTGGCAACG TCCTTACGCG 2100 

ATTATCTCTT ACGCAAATTA GCAAGTAGTT CAGCGCCGTC ACTCAATGTT TTCTTTTGGA 2160 

ATCCAACCAT ACAATCAGTT ACTCGGACAG GTCAGATAAC AGTTGCCACC CGTGATAAGT 2220 

ACTTTGCTCT TAAAGATGAG CACGGTCTGC CGGTTACTTA TGAAGTATTG CGGCAAGTTC 22 80 

AAGTTGATGA TGCGGTTTTG CGTCGTGACA AAACACAAGA AAAGCCGATG ATTTACTACC 2 340 

AGACAACTAT TGCAGTGCCA TTAGTGATGA AAGCAATGGA CTGGGTTGGA TTTACATTAG 24 00 

AATCTGCACA ACAAGCGGTT CCATTAAGGT CAGACAGTAC AACCATTCGC AATGAGTACT 2460 

ACACACTGAG TTTTACGAAC GGTGAGCTCA AATTGACGGA CAATCGAACA GGGCAGTCTT 2520 

TCGTCAACCC GATTCATTTT GATGATGGTG GCGATGAAGG CGACACGTAT GATTACTCGC 2580 

CAGCATATCA AGATTGGCTC ATCAACTTAA CACTTGAAGA GGCTGAAGTG ACAGGCCATC 2 64 0 

AGGGAAAGTT AGTCAGTGAA TTGAGTTTCA AAGGAGGCTG GCACCTACCA AAAGACCTTT 2700 

CAGACCGCGC CGCAAAAAAA GCAAATGTCA TCCTACCTTA TACGCTTGAA TTGAAATTGT 2 760 

TAGCAAATGA TCCGGTTATT CATTTTAAAC TAACGGTTGA TAATAATATC CTTGATCATC 2 820 

GCCTACGACT GATTTTAACG ACGCCAGTAC ATGCACAGTA TAGTTTTGCC GACACGCCGT 2 880 

TTGGAGTTGC TAAACGTCCG GTCGTTGATC CACAC CTGAA TGACTGGCAA GCAATCGGTT 2 94 0 

ATCATGAAGA ACCCACTGGT TTGCGGCCAA TGATTCATTT TGCAAATACC CACGATCCAA 3 000 

TCACTAGCTG GACATTTCTT TGTCTTGGTG AGAAAGAATG CCAGCTTATT GGGCAACATT 3 060 

TTGAACAACT AGCTGTCACG ATGTTTCGAG GTGTCGGTTA TCTTGGCCGT CCGGATTTGA 312 0 

AACGCCGTCC GGGTGATGCC TCAGGTTTAC AGACGCGGTA CGTGCCAACA CCTGATAGCC 3180 

AGTTGTTGGG AAGGCAACAA CTGGAGGGCG GTATTTGCCT TGATGAACAG TTCAATCCGG 3240 

CTGAGATACA ACAACGCGTG CAGGCTTTAG CGATAGGAGA TTTAAGCTAT CAAAAGCAGA 33 00 

CACTTAATCG CTTTACAACA CCGCTACAAT ATTTCCCGAT AAATGCTAAT CAGACTGCTT 33 60 

TAGAACACCA GCCGTCACTT CGGCTGAACA CGCGTGACCT AGTTATATCC AGTGTAACTG 3420 

CAACTTCAGA CCAGGCTGGT TATCTCGTGC GGGTTTATAA TCCCACATCA GATTCGTGTG 34 80 

AAGACCCCGG AGTATTTGAG TTTGCTTGGC TAGCCAGTGT TCGGCTACTA ACCCTTAATC 354 0 

ACGAAACCAA GGAAACTGTC GCAACCAGTG TCTCACACTA TCAACTTACG CCATTCAAGG 3600 

CTGGAGAAAT ACGTACATAC GGTATTTACC CGCTTAATAA TGACGTTGCA GCTTCGAAAG 3660 

GATGATCATG ACGATAGAAA AAGTAAAGTT GGCAACAGCA TTAACTGATT TTGTTGATGC 3720 

TCATCCATTA GCAGATTTGA ATGCACAAAG AATGTTCCGG GCGCTGTTGC CAGACGCATT 3 7 80 

AATAAAAG CG ACAAGTCTCC AACCCGATGG CACTTATTTT GTTGCAACGG GCGATATTCC 3840 

GGCGATGTGG TTGCGGGATG CGACTTTTCA GGTATTACCT TATGTTCAGC TTGTCAAAGC 3 900 

TATCCCCGAT CTGGAAGTCA TTTTAAAAGG TGTGCTTCGC CGCGAACTAG ACTTTATTCA 3 960 

ACTGGATCCA TACGCAAATG CCTTTAATGA AACGATCAGT GGCGCCCACT GGTGTGATGC 402 0 

GGATGAAACC AATATACAAG TTTCGCCGCA AGTTTGGGAG CGTAAGTTTG AGATTGATAC 4 080 

CCTTTGTGCT CCTTTACTAC TAGCGTTACG TCTGTTTGCG GAGACTGGTG ATGCGACAAT 414 0 

TTTTGATACC GATTTTTGGA CAACTTTAGC GGTAATTGTC GATGTTTTTG AGCAGGAACA 42 00 

GCATCATGAA CATTCACCAT ACTTTTTCCG CCGTCCCAAT ACAGCTAGTA ACGACACATT 4260 

GCCTCATCAA GGTTATGGCA GTCCCGTAGC GGTGACGGGG TTAATTTGGG ATGGTTTTCG 4320 

ACCAAGTGAT AATCGATGTG AACATGGCTA TCACATTCCG GCTAACTTAT TGGCCAAAAC 43 80 

AGTTTTAACT TCATTATTAC CTTATATTCC AGAGAATCGA CAAGCACTAG CGATTCGCGT 444 0 

AAAGACGCTG GTGGCAGCTA TAAGCCAAGG AATTACTGAA TATGGTATTC AAACGTTGCC 4500 

TAGTGGTGAA CGGGGATTTG CTTACGAGGT TGATGGCCTT GGCCACGCTT GTTTCATGGA 4560 

TGATGCCAAC GTGCCGAGTT TATTGAGCCT GCCTTTTTTG GGGGCGTTGA GTGCTGAAGA 4620 

TCCGCTTTAT ATAGCAACAA AGTCGTTTGT AACTAGTATG CAAAATCCAT ATTTCTATAA 4680 

AGGCAGCGTG TTACAAGGAA TTGGCAGCGA ACATACACCA CCGCGGTATG TTTGGCCGAT 474 0 

CGCCGTAGCC ATGGAAGGAT TAGTAGCAAC AGCAGATTCA ATCAAACAAG ACAAACTAGC 4 800 

ATTAATAGCT GCAACTACTG GGGATACTGG GCAGTGTCAT GAAGGTGTGC ATCAAGATGA 4860 

TTCAAGGCAA TATACGCGAA CTTGGTTTTC GTGGGCAAAC ATGACTTTTT GTCAGCTGGC 4920 

GCTTGATGTT ATTCAGTGGC AGAAAAGGGA AGTGAAACCA TGAGCCTAGC AGTGATTGAT 4980 

ATTGGCGGAA CGAGCATTAA GTTTGGACAA TACGATTCGG TAACAGGCGT TTCATTTCGA 5040 

ACAAATGCAT CGACTCCGAA GACATTGCCA GAATTTTACA AGCTGCTGCA AAAGAAGATC 5100 

GTACAATTGC GTGCAGTAGG TGATATTACT GGCGTTGCCA TTAGCAGTCC CGGTATGGTT 5160 

GATCAAATTA CTGGGATTAT TCGCGGAGCC AGCGCAGTTC CGTACATTCA TAATTTCCCG 522 0 

ATTGTAGCAG AACTAAATAA TCGTTTTGAA TTACCGGTTG CCATTGAAAA TGATGCTAAT 52 80 

TGTGCAGCAC TTGCGGAAGT ACATGCTGGT GCAGCCCGGG ATGTGCGAGA TGCTGTTTTT 534 0 

ATAGTGCTCG GTACGGGCGT TGGCGGCGCT GTTGTATTGA ATCGCCAAGT TCGGCATGGT 54 00 
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CAACATCTTT TGGGTGGCGA ACTTGGATAC ATGTTACACG GTGAAGCTGA CACTGTTAGT 5460 

CATCTTGGTA CAGTGGTAAA CGCTGTGGCA CGATACAACC GTATAAATGG GACAAAGTTA 552 0 

GATGGTAAAG GGTTATATGA ATTAGCACAA CACGGCAACG TCTCTGCAAA AAAAGCAATT 5580 

CAAGATATGT TGGATGTTGT CGCAACCACG ATTTTTAATT TGCAATATAG TCTTGATCCG 5640 

GAGTGCTTCA TCATTGGTGG CGGCGTGTCA CAAAACCCAG CTTTACTGAC AGATTTAGAG 5700 

CAAGCACTTG ATTCTGTCAT GGCTCACGTT GGGATTGCAC CATTACGACC GCAAATTCGA 5760 

ATTGCTAGCT TTCAGGCAGA TGCCAATTTA TACGGAGCAG CCATTAACTT CGAGCAATTT 5820 

AGCCTGAGAA ATGGTGATTA AGCAGAGACG CGGAGAAAGA AGGGGAGTTA TCATCCAATT 5880 

TAATGCTGAT TTTGTCTGGG GAGCAGCTAC AAGTGGTCCG CAGGCAGAAG GAACTTTTCA 594 0 

TAAAAAACAT GAAAACATTT TTGACTATCA TTACCATACC CGCCCTCAGG ATTTTCATCA 6000 

TAATGTTGGA CCGGATGTAG CATCGAATTT TTATAACGAT TATATTGCTG ACCTGAAACT 6060 

GTTAAAACGT GCTGGTGTTC AGGCATTACG GATTTCTATT CAGTGGACAA GATTGATTGA 612 0 

CGACTTGGAA GAGGCGACTG TGGATCAGGC AGGTGCGGAT TACTATCGGC GTGTGTTTGC 6180 

AGAAATGCAT GATCTTGGCA TCACACCGTA TGTTAATTTA CATCATTTCG ATTTACCGGT 6240 

TGTGCTACAG CACCAATATG GCGGTTGGCA ATCCAAACAT GTTGTTGAAC TTTATGCAAA 6300 

ATTTGCTGCA CGCTGTTTTG AACTCTTTAG TGATCAAGTC ACGCACTGGT TTACATTCAA 6360 

TGAGCCTAAA GTAATCGTTG ATGGCCAATA TTTATATCAA TTTCACTATC CAAATATTGT 642 0 

TGATGGAAAG GCGGCAGTAC AGGTGGCCTA TAATCTGAAC CTAGCTAGTG CTAAGGCCAT 6480 

TGCTGTATTT AGAAAGCTTA ATCGTAATCC TAAGGGCACC ATTGGCACCA TTATTAATTT 6540 

GACGCCTGTT TATCCTGCGT CACAAGCAGA TAATGATCGG GCAGCTGCCC ACTTTGCCGA 6600 

GTTGTGGGCC AATGATCTTT ATATGGAGCC AGCGATTCAT GGTTATTTTC CTGAAGAACT 6660 

TGTTGACCGA CTTGAGCGGG ATGGTGTTTT ATGGGATGCA ACACCAGATG AACTAGATAT 6720 

CATTTCGGCT AACCGCATTG ATGTACTTGG CGTCAATTAT TACCATCCTT TTCGCGTTCA 6780 

AGCGCCAGCA ATTGATCCTG AGAGCCTGCA GCCATGGTTG CCTGATATTT ATTTTGATCA 6840 

TTACGAATTG CCAGGTAGAA AGATGAACTT GGATAAGGGG TGGGAGATTT ATCCTGCTGC 6900 

ACTGTACGAT ATTGCGATGA ATATAAAAGA TCGCTATGAC AATATACCTT GGTTTGTGGC 6960 

GGAAAACGGC ATTGGTGTGG CAGATGAAAC TCGTTTCTTG AAAGATGGCG TCATACAAGA 702 0 

CGACTACCGT ATTCGATTTA TGACTGAGCA CCTTCAATTC TTGAATCGGG CAATTGCAAA 7080 

AGGCGCTAAT TGTCACGGTT ACTTTTCGTG GACCGGCATT GATTGTTGGT CGTGGCTAAA 7140 

TGCATATAAA AATCGTTACG GTCTGATCCG CAATGATTTG CGCACCCAAA CCAAATCACT 72 00 

TAAAAAATCG GGTTACTGGT TTCAAAAAGT TTCGTCAACC GGGCACGTGC CCGAGCTTGC 72 60 

AATGCAGTCG GGCAACAAAG GTAGATAGAA GAAAGGACTT TAATCATGGC AAAAAAAGAT 7320 

AAAACGATCA TGCTAGTTTG CGCGGCGGGG ATGTCTACAA GCATGTTGGT CAAGAAAATG 73 80 

GCAGATGCAG CGGAAAAAGC AGGCATTAAC GTAGCGATAT TTGCCGCATC GGCAGCAGAT 744 0 

GCTCAAGATC GCTTGGCAGC TGATCATCCC GATGTTTTAT TGTTAGGGCC ACAAGTTCGC 7500 

TATTTAGAAG GCGATTTTAA AAAGTCTTTG ACGATTCCTG TTGCGGTCAT TGATATGCAA 7560 

GATTACGGGC TTATGAAAGG TGATCGCGTA TTACAAACAG CGTTAGATTT AATGCCGTCA 762 0 

TGACGGGAAA GTTTTAAGAC AGCTGAGTCA ATTGGGAGGT GAAAGTGTCA TGGATGAAGC 7680 

ACAACAACTT GTTGTTATGC AACTCATTAT GGCGGGTGGT AACGCAAAAA GTTCTGCTAT 774 0 

TGAGGCAATT AGGGCGGCAA AAGCTGCTGA TTTTGAACAG GCTGCGGTCA AGCTTAAAGA 7800 

AGCAGATCAA TTTTTAGCGG AAGCGCATAA TGCTCAGACC AGCATGCTGA CTGATGAGGC 7860 

AAATGGACAC CATCAATCCG TGTCTTTATT GATGGTGCAT GGTCAGGATC ACGTCATGAC 792 0 

GGCCATTACG TTTCGAGATC TAGCAGGTGA AGTGGTTGAT CTGTACAAAC GAATTGCCAC 798 0 

CAAAAGCGAA TAATTGGGTC AATCAGATTT GAAAATGCTC ACAGACATTC TGTTTGTGGG 8040 

TATTTTTTTT GCATTTTTCC AAAATTTAAA ACTGATGAGC GCGGTCTTTG TGGCATGAAG 8100 

CGTTCACCTT GTACATGTAA ATTACTAACG GGGTGTACAA AAGCCGTCAT GAAAGCGCCT 8160 

CCACAAGTCG CGGATTGACA CGTACAATTG ATATTGAACC TGGAGGTGAG GGTTGAGTGA 8220 

AGAAACGCAA CTTGCAAATC CTTTCAGAAA TTATTCGGCA TCCTAATTTG AGAAGTGGTG 8280 

ATTTGGAGAA ACAGTTTAAA ATTACACGTC GGCAACTAAC CTATGCTTTG GCACAGATCA 8340 

ATCAGGAGCT GGTTGACCGT CAATTGCCTA AAATTACCCG TACTCCTCGA GGTGAATTTG 8400 

TGACACCAAG CGAAGTCGCC GAATTTTTCA ATCTGCAAAA CGGTGAAACA GCGGCGCCAT 8460 

ATGTTTACCG CGAAGAAGAT GAACGAGTGC TACTCATTTG CCTGTATTTA CTCGTGAGTG 852 0 

ATGAACAGTT GTCACTGGTG CATTTATATG ATTTCAGTGG AGTTAGTCGA ACCACCACTT 8580 

CCGCTGATCT GAAAATAGTT GCACATTTTC TGGAGCGGCG GCAATTGGCG CTTAAGTATA 864 0 

CGCGACAGGC TGGCTATTTC ATTGCTGGAT CCGAGCAGAT CATCCGTAAT TTGCTGAATT 87 00 

ATCTAGTAAC TCAGTTGCTG AAATATGATG ATGGTCGTGG TTCAATCGAA CAACTAAGTA 8760 

CAGTGCCACC TGAGCAAGTG ATCCACTTTA TTCACAAAAT TGAAAGTGTT CGGCATGTCA 882 0 
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CCTATTCGGA TGAATCGTTT AGCTTCTTGA TGTTGGCGGT GTTGATGAAT GTCACGCGTA 8880 

ATCTATCACA GCGGACAAGA GACAACCACT ATTTTGTGCA TCAGATCAAT GACACCAAGG 8940 

AATTTTCATT GCTTAAGCCG CTGATACCTA AAAAGTGGTT AGTCTGTGAT TCCGATGCTG 9000 

AATGGATTGT GATGTTGCTA TTATCTGCGA ACACGATTCG TGGCGAAGTT GGTGTAGCAG 9060 

ATACTGACTT GGTTGCGGCC ATCCGAACAA TGGTTTCCAA GTTTGAACAG CAGACGTTTA 912 0 

TTAAAATTGA TGACCAGAAA GATTTCGTAA ACCGGTTACT TGCTCATTTG CGTCCGGCAA 918 0 

TCTTCCGCGT TCGCTATGGT TTGCATCTGC ACGACATTGG GATTGGTCAA GTGATGGCGG 924 0 

CTGATCCTCG ACATCAATTT TTGGTCGACA CGATCAATGC CATTGTTGCA CCACTCGAGA 93 00 

AGCTAACCGG TAAGCCGATT CCGGAAGATG AGCGAAACCT GATCGCCTTT TACTTTGATG 9360 

GTGAGTTGGA AAAGTCAGCT GATTTGCATG CCAATAAAGA ACGCGCTGCG GTTGTTTGTA 942 0 

CGAATGGCCT GATTGTTTCA AAGCTGATGA TTCAGAACCT GCGTCGGCTA TTTCCGGAAA 94 80 

TCAGCTTTTT GTCTGCCACA TCCGCTCGTG AATTTGAACA TTTTTCAGGC GATTACGACT 954 0 

TGGTTTTCAC AACCGTTCCC TTGAAGACTT CGGCGCGTCA ATACATTATT CATCCGCTGT 9600 

TAAGCGAGGA TGAGCAAATG CAGCTGCGAT ATCGCGTCTT AAATGATATT GGCGTAAAGA 9660 

ATATTCAAAC CGGAATAGCG GCGTTAACTG CGATTGTACG CAAACATGCC AAGATTACGG 972 0 

ATTCTGAAGG ATTGGATCAA GCATTGCGGC GGTTTCTGGC TGATCAAGGT GTTGAGACAC 9780 

TTCCAGAAAC GCAGCAACCC CAACTGTCAG CCATGACTGC ATCGAGTTTG ATTCAAATTG 984 0 

GTCAAAGCGA TGATTGGGAG ACAGCATTGC GTCAAGCGAT CCGCCCATTG GAACAATTGA 9900 

AATACGTTAC CGAGCCGTTT CGGCAAACGC TCATGAACGA AACGGTGGCA CCGGATAATT 9960 

ATAGCTTTAT TGGTACCGAG GTTGCCATTC CCCATACTGT TCCGGAAAAC GGAGTTCTTC 10020 

GTAACGGCTT TGCTTTTTAC ATTCTGAAGC ATCCGGTGAC GTATCCGAAC GGTTTTCGCA 10080 

TTCGCATGAT CGTACCGATT GCGGTTAAGA ATACGGATCA GCACTTGCGA GCGATTCAGG 1014 0 

AGTTATCGGA GCTCATTGCT GACGAGCCGG CACTAAAGCA ATTACTAAAA TCAAAAACGA 10200 

ATCAGCAAGC GTATGAAGTG TTGCAAGCGT ATGAAGCAAG GTTACGCACG AGTTCATAAG 10260 

CTTTGAGAAG CAAGGAAAAT AATGTGAGTT TGGTTATCAA GACTAATGCA CCGGCTCACG 1032 0 

CTCAGGAGGA AGATTATGGA GTTATCAGAG TATCCGACTT TTACAGTTAT TATGCGCGGT 10380 

TATACGCCTG AACAGGCTGA TGCCATTATG CAGGCGATGG CTGGGTTTGA AAATCAATTT 10440 

GGTGTTGAAG TGACGATGAA TACGCCGCAT GCACTGGACA TTATCGAAGA AGGTAATGCG 10500 

CAGTACGGGG ACCGAATCAA GATCGGCGCC GGGACGGTGA CAACGCTGAC CGAGGCTCAA 10560 

GACGCTATAG CTAAAGGTGC GAAATTTATG CTAAGTCCAA TTGAGTTTAC GGACGACATT 10620 

TTTGCCTATG CCAAACAGCA TGGAGTCATC ACCGTGCCGG CTGCTATGAC ACCGACTGAA 10680 

GTTCATACGA TGTTTGAAAA AGGTGCAGAT ATTGTCAAAG TCTTTCCGGC AACGACAGTC 10740 

GGGTCAGGAT TCTTTAAAGC TATTCAGGCA CCACTTGGAA AATTACCACT GATGGCAGTT 10800 

GGAGGGGTTT CGATCTGGGC GTGGATGGCT GGCGTTTGGA TGTCGCCGAT GAGCTGACTG 10860 
ACGACTTTAT TCATCAAATT CGGACGACA 10889 



<210> 2 
<211> 5731 
<212> DNA 

<213> LACTOBACILLUS RHAMNOSUS 
<220> 

<221> MIS C_FE ATURE 
<222> (1) . . . (5731) 
<223> N = A,T,C OR G 

<400> 2 

AAAGGATTGA TGGCTTTCGA ATGGATGTTA TCAATCTGAT TTCAAAGCCT GATGTTTTTG 60 

CTGATGATCC ACACCTTTTG GAACAGCCAA ACGGTAACTC GCTGGGCTTA ATTGCCAATG 12 0 

GTCCGCACGT GCACGAATAC TTACGTGCGA TGAACAAGGC GGTTTTGTCC AAGCACGATC 180 

TTATGACAGT TGGCGAGGCA CCCGGCGTTA CGCCCGCCTT GGCACTTCAA TATACTGGTT 24 0 

TCGATCGCCA CGAGCTTGAA ATGGTCTTCC AGTTTAAACA TGTTGGCCTT GATAACGATC 3 00 

CACAATTCGG CAAGTGGTCA CTCAAACATC CTCAGTTGAC CGATCAGTGA AAC CTTTAAA 3 60 

TCGCAATTCT GGAACTTTCT TTTTAACTGA ATCATCTATT TTCGCCATAG TCCCCACCAT 42 0 

TTTCTTGTTC TTCTATCCTT TTTTGAACTT TGATTTGTTC CTGCAAATTT TCCAACTTCT 4 80 
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CTTTAAGAGC GTTCACTTCA TCTTTATATT GATTGTCTAA GTGTTTGAAT TCTGTTTCCT 540 

GTGAGGGCAT TTTGAGAACT TTTAAGTTCG GGTGCAAATT TTCCTCGCTG ACTTGAATTT 600 

AGTATACTGG GTGCCAAGAA ACGAAGGATT GCGCGCATGA ATCACTTTAA AGGACCCCAC 660 

TTTCAAAAGG ACATCATCTT AGTAGCCGGT GGCTACTATT TCAGATTTCG TCTCCACTTT 720 

CGTGCCATCG TTGAATGCTT CAGGATCCGC AAACGCACCG GCTGCTTGGA GGCGCAGTTC 780 

TGTCCACTTA CGACGTCACC GCGCAAGGCA ACGTTTTGGC CCTAGCCATT CAACACGGCC 84 0 

TCACGTTGGA AGACTTAGCT GAAGCCGACT TCTTCTTCCA GCCAGGATTC GACCGGCAAT 900 

GGAGCCTACT CAACCTCGCC GCTCAACACG CACTAGGTGA ACCACGCTTC TAGTCAGTTG 960 

CTAGTCCTAC TGCAACATTG TTTCCTCTTT TAATCATCAG CCATGCAAAA AGACCAAGCT 102 0 

TTCACTGATT TAGTGAGCTT GGTCTTTTTT GAGTGAGCGT GAGCCAGCCC GGTCTGAAAC 1080 

CGGAGTGTAA GCGGCCTTAA CCGTGATGGC CGCTCTTTGG CCATTGCGCT AAAGTCCTTA 114 0 

CACGCAGATC TCTGCGCCAG TGAACGCGTT ATGACAAGCG TGAACTGGCC CGCTTAGAGA 1200 

TCTGCACGAT GATGGCCATG AAGGTTAAAG ACGCACAGCC TTATGCCGCA TACTCCGGCT 1260 

CACCTTCACG TAACTTACCA TCCAAAAGCG TAAACTTCCG ATCAGCAAAC TTTTCAAGGC 132 0 

GAACATCGTG GGTCACGACA ACAATCGCTT TGTTATGCTT GTGGGCAAGA TCAGCCAACA 1380 

ACTGGCCAAC CACTGCCACC CGCGGGCTAT CGAGTGCCGC AGTCGGTTCA TCCGCCAGTA 1440 

CAATCGCCGG ATC CGGATAA AGCGCCCGCG CAATCGCTAC ACGCTGGGTT TGACCGCCTG 1500 

ATAACGATGC CGGATACTGA TTGACCAAGT TGGCAATACC CAGATCATCC AATAACTCAG 1560 

AAAGGGCTGC TCGACTAAGG TTCCCTTTTG GTTTGATTTT ATCGACCAGC TTAAACTGCT 162 0 

CACCGACTGT TAAATACGGC ACCAAGTTAT AAGACTGCAG AACAAAGCCG ATTTTGTCTA 1680 

ACCGCAACGC ATCCCGCGCT TTACCAGAAA GTTGTTCCAG ATTTTCCCCG GCTGTGGTCA 174 0 - 

CAATCCCGTC AGTCGGGGTT TGAATCCCCC CGGCGATGGT TAGGAATGTG CTTTTTCCCG 1800 

ATCCAGATGG CCCGAGTACC AACGAGAGAC TGCCGGCATC GGCACTGAAA TTGACGTTCT 1860 

TGAGTACTTC AACGTCACTG GTTGGCGTTT TAAAGTTTTT AATGATGTTT TTTAATTCGA 192 0 

TTGCTGGCAT ATCATCAACC TCCAATAGCG GTAACAGGAT CAACTTTTAA GATGGTGCGT 1980 

ACAGGGATAA TCGCGCCGAG AAAACCGGTG AGCAGGATGC CTAAGATAAC GGCAATACTG 2 040 

AGTCCCGCCG AGAAAATCAT CGGCACACCC AGCGGCATGA ACTTGGCGGT AATCGCCGTC 2100 

AATGCGCCGC CTAAGACGAG TCCCAGACTG ACTAAAATCA GTGCCTGATC AATCGTGGTC 2160 

GCAACCAAGG TCCGTGCTGG TACACCTTGG GCCCGCAATA CCGCATAGTT TGGCAGTTTT 222 0 

TGCATGGTCA AAATGTAGAG GAAAACGGCG ATAACGATCA GTGAAATGAC AAACAGGAAC 22 80 

CCAATCATAA AGGTAAAGGT GCTATTTTGC GCCGAATACC CTGGGAGTTT CTGAATAAAC 2 34 0 

GTGTTGGCCG AATACGTCTT AAGATCGCTG GTGTTGATTT TAAAATCGGC CGTCTTGGAG 2400 

ATGATCCCAC TGGCGGTAAA ACTGGTCGGC AGATTGTGCA AGGTGCGCCA AGTGGTCATC 2460 

GTGCCATAGA CCACCGGCGC CACACTCATT TTGGCGTTCT CGGTAAACCC GACAATGGTG 2520 

TAGCGATCGC CTTTAGTACT CAAGCGAATC TTATCGCCAA GCGTGTAACC TTCATTCTTG 2580 

AATTGCGTGT CCACCACCAC TTGATGATCG TTTTGAACCC GGTGACCACT GACCAACTTC 2 64 0 

ATGTCCTTGC CAATATATTG ATCCCAATCC AAACCAATCA TCGTGGAGCG GATCTCTTTG 2700 

TGCTGGCTGC TCGTTGCCAC CGCGCCGATT GTTCCGACAT AGGCCTGACT TTTACCTAGC 2760 

TTGAGATCAG GATGAGGATC GGTACTTGTT GGATTATCTA AAACTCAATG TTGATCAATC 2 82 0 

CGGCATTATT TATGCAAGTA CGCGCAAAGA AGTCGATCGG ATTTATGCGT TTTTGCAGCA 2880 

TAAGCAGTTG CCGGTAGCCA AATATCACGC CGGCATGACT GAAAAGCAAC GTGCTGCTAA 2 940 

TCAGGAAGAC TTTTTGTTTG ATCGTAAGCC GATTATGGTC GCTACCAACG CGTTTGGGAT 3 000 

GGGGATTGAT AAAAGTAACG TTCGCTTCGT GATTCATGCC CAGATTCCCA AAGATTTGGA 3 060 

ATCGTATTAT CAAGAAGCAG GTCGCGCCGG TCGTGATGGG TTGCCTAGTG AGGCGATCTT 312 0 

GTTATTTAGA CCGCAAGACT TGCAGGTGCA ACGGTTTTTT ATTGAACAGT CTGAAGGTGA 3180 

CGAGGCGCAT CAACGGCGGC AGTATGAAAA ACTTAAAGTT ATGGAACGCT ATGCCAACAC 324 0 

CGATCAGTGT CTGCAGCAGT TTATTTTGAA CTATTTTGGT CAGACTGGCA CTGCCCCGTG 3300 

TGGACGTTGT TCGAACTGCC TAGATGATCG TGAATCCGTT GATGTGACCA TTGACGCGCA 3360 

GAAGGTTCTG TCGTGCGTTG TCCGATTGCA TGAGCGATTT GGTAAAGGCA TTGTTGCCCA 342 0 

GGTCTTGGCT GGCGCCCACA ATCAGCGCGT TTTGTCGTTT CACCTTGATC AATTGTCAAC 3480 

ATATGGGTTG ATGAAAAATC GGCGACAGCG GGATATTACG ACCTTTATTG ATTTCCTGAC 3540 

CGCTGGTGGC TTTCTGGAAA CGTGTGGTGG TCAGTATCCA ACGCTTGGTT TAACCGCAAA 3600 

AGGTGCTGAA GTGTTACGCG GGCAGACAAC TGTTTTCCAA AAGACCGCGC AAAAAGTTAC 3660 

TCAGACGCTT GAAGTTGATG ACACAGTCTT CCAAGAACTG CGCAGTACTC GCCGGCAACT 3720 

GGCGGAGCAG CAGCATTTAC CGCCGTATAT GATTTTTTCC GATAAGACGT TAAAAGCGAT 3780 

TGGCAATGCG ATGCCGAAAA CGTTGGATGA GTTGCTGGCG GTTAAAGGGG TTGGCCAGGC 3 840 

GAAACTTGAT AAGTATGGGC AGATTTTCTT GGACGTATTG CAGGCGATTC AAACGGAGAA 3 900 



5 



AGCGTGATTA GGGCTCACGC TTGCGATAAC GCGTTCCCCA GGGCAGGGAT CTGCGTGTAA 3 960 

GGACCTTGGT CGCGATGGCC AAAGCCCGGC CATCACGTCT GAGGCCACTT ACACTCCGGT 4020 

TTCTAACCGG GCTGGCTCAC GCTCACCATA ACGCGTTCGC TGGCGCAGGA ATCTGCGTGT 4080 

AAGGACCTTG GTCGCAATGG CCAAGAGCGG GCCATCACGC CCAAGAGCGG GCCATCACGC 4140 

CCAAGGCCGC TTACGTTCTA GCTTATGCCC ATAACGCGTT CGCCAGCCCA GAAACCTGCG 42 00 

TGTAAGGACC TCAGCCGCAA TGGCCAAAGC CCGGCCATCA CGTCTGAGGC CACTTACACT 42 60 

CCGGTTTCTA ACCGGGCTGG CTCACGCTCA CACAAATAAT AACGCATAGA AAAACCGAGC 4320 

CGTTGATTTT TGCAGAATGA GTGCAAAAAA GTCGCGGCTC GGTTTTTTAC TAAAATAACG 4380 

GTAGCGATGA GAAGTTAGGC CCAGTCGCCG TTGCGGAAAA TTGGGATGAT GGTTCCGTCT 4440 

GGTTTAATGC CGTCAATGTT CATCGCGGCT GAGCCCATCA TGAAGTCAAC GTGGGTCGGA 4500 

CTTTGGTTTA ATCCCGCCGC CGCGCGTTGT TCGTTGGTCA TGGCAACCCC GTCTTTGACT 4560 

GAGAACGGAT AGGCTTGACC GAGTGCCATA TGATCGGAAG CATTTTCGTC AAACAGCGTA 4 62 0 

TTGAAGAAAA TAAGGCCCGA TTGTGAGATG GGAGAAGGAT CCGGAACCAA CGACACTTCG 4 680 

CCTAATGAAC GAGCACCCGG CGTTTTTAGC AGGTTTTGTA AGACGTCATC GCCTTGTTTG 4740 

GCGTGGGCTT CCACGATTTG CCCGTCTTTG AAAGTAAAGT GCATATCTTC GAGGATGTTG 4 800 

CCGCCATAAC TAAGCGGTTT GGTGGAAGCA ACGGTCCCGT CGATGCGCCG AAAATCAGGG 4 860 

GCGGTGAAGA CTTCCTCGGT TGGCATGTTA GCCATAAATT CCTCACCACG CGGGTTAAAA 4 920 

GCGCCGGCGC CTTCCCAAAT GTGGTTCTTT GGTAAACCGA CTACCAAATC CGTTCCCGGA 4 980 

GCCATGTAAT GCAGCTGATC AAATTGTTCG TTGTTTAACC AGGCCGCTTT TTCCCGCAGC 5040 

TTTTGATCGT GGGCTTTCCA GGCAGCTTCC GGATCGGGTT GATCGATTCG GGTAGTTTTG 5100 

AAAATTGCCT CCCAGAGTAG CTCAGTTGCT TCTTCAGGGG TGGCGGCATC AGGGAAAACT 5160 ! 

TTTTGAGCCC AGCGCGGACT TGCAGCACCG ATAATCGTCC AGCTAATGCT CATGGAACTG 5220 

ATTGCTTCCA TGAGTCGTTT GTAGGCTTTT GCGAACGCTT CTTGATACTT GGCAATGCGG 5280 

TTGGAATCAA TTCCTGCCAA GTTATCCGGA TCTGATGAAA CCACGGTAAT CCGCTTGGCT 534 0 

TGGTGATCAA CCCAATAATC GAATTGACCT TTGACAAACG CCGGGATGTT GAAAAGGCGC 54 00 ' 

TCGTTTGCCA TGTGCGCCAT ATCTAAACGC TTGAGTACAT CATCGAACCA CTGAACCTGA 5460 

ACTTCCGCGG CACCGCGTTG GTAAGCAGCC TCAACGATCA AGCGTGCCAT CTGTGCTTGG 552 0 

TCCACTGAAA TTTGCACGTA AACGGTATCG CCGGGTTTAA CGGCCACCCC AATATCGACT 5580 

GCCAATTCGG CATATTTTTT AAGGCTTTCG TTAAAGTTAG ATAATGTCAT AAAAATGCTC 564 0 

CTCCTCAAAG TGATTGGCAA TAGTTTAC C A TAGGGCGGCG AATTCGATAT CAAGCTTATA 5700 
AAGACGTCGA ANNTNTCNAA AGCNTTCAAT T 5731 



<210> 3 
<211> 2998 
<212> DNA 

<213> LACTOBACILLUS RHAMNOSUS 
<400> 3 

AAATTAAAGC CTTTCAAGAT CAGCTTGATC AGCATCCGGC ATCGGGTGCA CTTGGCCGAG 60 

CTGTCCAAAA TGTCGGGCCA CAAGCCGCAA GCCGTGAAAC CATGGACGGC GAAGATATGA 120 

AGCCGGTTTT CTCAATTGAT CTGGACACCG GCAGCGTTGC CAACCAGAAA AAAAGCGGTC 180 

GGTGCTGGCT CTTTGCGACA TTGAATACAG TCCGCCACGG GATTGCGGAT GAATTTGGCA 240 

TCAAGGATAT CGAATTCTCA CAAAACTACA ATGCCTTCTT TGATCGCTTG GAAAAAGCCA 3 00 

ATTTATTTTA TGAAAATATT CTGGCAACCG CGGACAAACC CCTGGATGAT CGAGAGGTTG 360 

CCACTTACTT AAGCGGTCCA GATGAAGATG GTGGCCACTA CGATCAAGCG GCCGCCTTAA 42 0 

TTGAAAAGTA CGGTTTGGTG CCTAAGTCGG TCATGCCGGA AACTTATAAC AGCGACAAAA 4 80 

CCGCTGAACT CAACAGTGTG TTGAACGAGA AATTGCGTAA GGATGCCAAG GTGTTGCGGA 54 0 

CCCTCAAGCA AGATAACGCC AGCGAAGAAG CCATCGCCAA GCAAAAGCGC GAATTTCTCA 600 

GTGTTGTTTA TCGCATTTTG GCTTACACCT TTGGCAATCC GCCGACAACG TTTGATTTTG 660 

AATACCGTGA TGACAAGAAG CAATACCATC GCGATACTAA CTTGACCCCG CAGTCATTCT 72 0 

TCAAAAAGTA CGTCAAATGG CATTTCGACG ATTACGTGGT GATTGCCGGC GATCCCGAAC 780 

CAACCAAAAA GTATCAGCAA TTGTATACGA TCAGTGCGGC CAATACGGTT GTGGAAGGCC 84 0 

ATCCGCTGAC AATTTTAAAT CTCCCACCGG AACGCTTGAA GCAGTTGGCA TTAACGCAAT 900 

TGCAAGCAGG TGAAGCTGTC TGGTTTGGCA ATGATGTACT AGCCGACATG GATCGCAAAT 960 

CCGGCACGCT TAAAGGCGGC TTGTTCAATT ACAGTGATTT GTTTGGTATC GATTTCCACG 102 0 
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TGAACAAAAC CGACCGTATC GTGACCACCG AAGCGGAAAT GTCCCACGCC ATGACCCTAA 1080 

CCGGCGCCGA TGTCGTTGAT GGCACGGTCA CCAAATGGAA AGTCGAAAAC TCATGGGGCA 1140 

AAGAAAATGG CCATGATGGT TACTTTGTGG CCGATGCCAG CTGGTTTGAC CAGTACGTTT 1200 

ATGAAGTCGT GGTTCGCAAG GATCTTTTAA CTGACGCGGA ACAAGCGCTT CTTCAAACCG 1260 

AGCCGATCAA CTTGCCTGTA TGGGATTTTC TAAATTAAGA TTAACTGATA TGCTAAACTA 132 0 

AGCGAGTCAC AAAACGGGTG CCGGCTTATG ACGAAATCTT CGCCGCCTTT TCGAACGACC 13 80 

ATGATTTTCA TTACCAGCCG CATGGTGACT CAGCTTATGC ATATAAAAAG GGAGTGTTTA 1440 

TTTAATGTCT G C AG AAATT A CTTCAGGCGA TTTGGATCAG TTCAAACAGG ATCTTCAAGC 1500 

CACACCTGCC GCCAACGCCT TACAAAAAGC GGTCATGAAC AATGGTATTA ATGCAACTGC 1560 

CGAGAATACC GATAGCAAAG TTGCCATGAC ACCAACGTTC TCAATTGAAC TTGATACCGG 1620 

TGCTGTGTCA AACCAAAAAC AAAGCGGCCG GTGCTGGATG TTCGCCGCCT TGAATACTAT 1680 

GCGTCATGGC ATTCAGGCAC AGTTTAAGAT CAAGGATTTT GAACTGTCCC AAAACTACAC 174 0 

CTTCTTCTGG GACAAGTTTG AAAAGTCCAA CTATTTTTAT GAAAATGTCT TAAAAACCGC 1800 

TGATCAACCA CTCTACAGCC GTAAAGTTGC CTTTCTTTTG GCTACCCCGC AACAAGATGG 1860 

CGGCCAATGG GATATGTTGT CAGCCTTAAT CGAAAAGTAT GGCATTGTGC CGAAGTCAGT 1920 

AATGCCTGAA ACCTACAGTT CTAGCAAGAG TAACGAATTA AATGGTTTGC TCAACTTGAA 1980 

ACTGCGTAAA GATGCGGTCA CCCTACGCAA GTTAGTTGCT GATAAAGCTA GCGATGCCGA 204 0 

CATTGAAGCA GCCAAGCAAA AAATGCTGGC TGAAGACTAT CGCATCTGGG CATACACGTT 2100 

AGGCAACCCG CCAACCAAAT TTGACTTTGA ATACCGCGAT GATGATAAGA ATTATCACAT 2160 

TGATCGCGAA TTGACGCCGC AAACCTTCTT CAAGAAGTAT GTCGGCTGGA ATCTCGATGA 222 0 

CTATCAAAGT ATCATCAACG CCCCAACCGC TGACAAGCCT TACAAGCACC TTTACACCGT 22 80 

TGAAATGCTG GGCAATGTCG TAGGTGGTCG TGAAGTTCGC CACTTGAATC TTGACATTGA 234 0 

TACCTTCAAA GACTTGGCAA TCAAGCAACT CAAGGCCGGC GAATCAGTTT GGTTCGGTTC 2400 

CGATGTTGGT CAAAGCTCCG ATCGTCAACT TGGCATTTTG GACACCAACA TTTACAAGAA 2460 

AGATGACCTG TTCAACACCG ACTTCACCAT GACTAAAGCT GAACGCCTTG ACTATGGCGA 2 520 

AAGCTTGATG ACTCACGCAA TGGTCTTGAC CGGCGTTGAT CTTGTAGACG GCAAGCCAAC 2 580 

CAAGTGGAAA GTTGAAAACT CTTGGGGTGA AAAAGTCGGC GAAAAAGGCT ACTTTGTCGC 2 64 0 

AAGTGATGCG TGGTTTGACC AATTCGTCTA CCAAGTTGTT ATTTCCAAGA AGTATCTCCC 2700 

AGCTGAACTA CAGGATGTCA TCAAGAACGA ATACGACAAG CCAACCGTTC TTGCACCTTG 2760 

GGATCCAATG GGTGCTTTGG CATCAAGATA AGCTTGATCT GAAAACACTA AGATAACTGG 2 82 0 

AAAAGTCTCG TAATTTTGAT CTAAAGTTAC GAGGCTTTTT GTGTACGGCC GTAAGCGATT 2 880 

CAAACCAATG CGGCTGACTG AGTGACTTAA CGCTCATAAC GCGTTTTCCA GCGCAGAAGT 2 94 0 

CTTTGAGTCT GATAAAATTG TGGTATTCTG GTTGCAACTG GATTAAATCA AATGAGGA 2 998 

<210> 4 
<211> 1758 
<212> DNA 

<213> LACTOBACILLUS RHAMNOSUS 
<400> 4 

CTAGTCGCCG GAGTTAAAAG TGGCAAAATC AATTCCGCTC AGACAGTAGC AGCGGTCACT 60 

TATTACCTCG CCTTTGTCGC TAAAAAATAA AGCGCACATT TTTGCCGTTT TATGACGAAT 120 

GAATAACCAA CTTTAACCAA GCCAGTCCGC ATCGTTAGCA GATTCTGTTG CGTACTGGCT 180 

TGGCTTTTTT AATAACATGA TTGCGCAAAA AATGAGCAGA CGGGATTGCA CTCATGTGGA 240 

TATTTATGCA TAATATATTT ACATTTTCCA AGATAACGGG TAAACTCTAA GACAATTAAG 300 

AAAGCAGGTG GCGTAATGTT ACGCAACAGT ATTGCCGGGC TGCCGGATTA TGTCTCAGAC 360 

AGCACCCCGG AAAGAATCGC CAAAGCGGCC GGTTTGGCTA AAATGACGCG CTTGTCATTC 42 0 

AATGAAAATC CGGTCGGTAC CTCGCCAAAG GTCCAGGCAG CGCTTGAAAA CTGGGCCTTT 4 80 

TCCCAGGCAC GCAATTATCC TGATCCGGAT GCGCTGCCAT TGCGGACCGC GGTTGCCAAA 54 0 

CGGTTGGACA TACCAGCGGA GCAATTACTT TTTTCCAGTG GATTAGACGA AATGATTGCT 600 

TTGATTTGTC GCACTTTTTT AGAAGTAGGC GATGAGAGCC TACAACCTTG GCCGACTTAC 660 

CCGGAGTACC AGTTACAAGC CGCCATTGCC GGAGCCACAA CGATTAATGC CCCCGTGATT 720 

GCCGCGACCG GTTTGATTGA TCTTGACGCG TTATTAGCCC ACATCACGAC AAAAACCAAA 780 

GTGATCTGGG TATGCAACCC CAACAATCCG ACAGGTACTT ATTTGCCCCC GGATCAAATC 84 0 

GCGCAGGTTA TGAAGCAGGT GCCGCCCAAC ATTCTCGTTG TCGTGGACGA AGCGTATATC 900 

GATTTTGTCA ATCAGCCCGA GCCATCCACG CTATCGTTGA CTCATCAGTT TCCCAATCTG 960 

CTCGTCATGC GAACCTTCTC GAAATTATAC GGGTTAGCAA ATTTTCGAGT TGGCTTCAGT 1020 
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ATTGTTCCTA AAGCACTCAT CCCCAAAATG CAAAATGTCC GTCTCCCGTA TAACATCAGC 1080 

GGCATGAGTC AGGCAGCGGC TTTAGCGGCC TGGGAAGATC AGACATTCAC ACGCAAGGTA 1140 

AAACAACAGA TTTTTGCCGC CCGGAAGCAG TGGCATCAAT TTTTTGATCA GCACCAAATC 1200 

CGCCATTATG CCACACAAAC CAATTTCATG CTCTATCAGG TCAATGATCC GCAAGCACTG 1260 

GGCACTTTCC TGAAACAGCA CGGTTATCTG GTGCGTGACA GCATGGTTCC TGGCTGGATT 1320 

CGTCAAAGCT TTGGAACGCC AAAGCAAGAT GCAGAAGTTC AACAACTGTT ACTGACTTTT 13 80 

TTAGGAATCA AACAGACTTC AAATATTAGC TAATTTTTGT ATATTTGTTT ATAAAAATGC 1440 

CAAAATAAAA AAACAAATAA TCGATCATTG AAAAATTTTT TTGCCGCACA TTAAAAAAAT 1500 

ATGGTTGACA ATTTTTAAAA TGTCGTTATG ATGAGAGTCA CATTAAATCA ATAGC CATGA 1560 

AGTTGTGATT AGACCAAGTA GGTTGGCACC AATCCACAGA GAGCGCCGAT TGCTGAGAAC 162 0 

GCGTGATTGA CCGACTGAAC ACACATCTAA GAACTTGATA GCCGAACCGA GTAAGCTATC 1680 

ACGCACCTGT TGCGTTATCA CCGCTGCCAA TAACAGTTCG CGCAAGCCGA CATGGGATTG 1740 
GTAGATGAGG TTTGGGTC 1758 

<210> 5 
<211> 2625 
<212> DNA 

<213> LACTOBACILLUS RHAMNOSUS 
<400> 5 

GATCGCGTGA AGGTGGTTCG CGCGGGGCTT GAACTTGGAA GTTTCCGTAA AAACCGGTTT 60 

GAACCTAGCC ACAGCATCGC AACTGCGCTA GATCCATCTG ACTTTCAAAC CGTGATTGAG 120 

GTGGATGCCG ATGGTTATGC GCGCTACCGT CATGGCGAAA CGCTCACGAC CTCGCTGTCA 180 

GGGAAACGAT TCGTCTTACT CACGTTTGAA CATAAGCCGT TTGCAATCGG CAAGTTAGTC 24 0 

AATGGAACGG TTAAGAATTT CTATCCAAAA GGGCTGCGAG TTTAGTTGGC TTGCAATTTA 300 

GTATCAGCAT CTTAAAAAGT AATCAAAAAG GATGTTAGTG ACAGGCTAGG TATTGTCTGT 360 

TTACTAGCAT CCTTTTGTTA TTGACCTAAA ATCAAATTGC TGGCAAGTGA CGGACATGGC 420 

GATAATATTC TAATTCAGGA CTGAGCACAG CCGGTGCCGT TTGCAGTGCT TGCCAGTTGG 4 80 

TCACGCCTAG CAATGCATAC AGTTGCCGTA ATTGTTGCAG GAATTCCTGA AAGTAGGCTA 54 0 

ATGTAGCCGC ATAGTCAGTT TGAATCAAGT GGTGCAGCAC CAGTCCACTG ATGCCCACCG 600 

CATGCGCCCC CAAGCGTTGT GCCTTAATGA CATCCAGCGG CGATCGAATG CCACCGGTTG 660 

CCAGGATTGT TAACGGTAGT CCGCGGGCTT CAAGCAGTGA CTCAACGGTT GTTTGCCCCC 72 0 

AATCCTGCAG GTAGGAAAAG TCGTGGTGGG GGCGGCGAGC ATTTTCGATG ACCGCAAAGT 780 

TCGTGCCGCC GCGCCCGCCG ATATCGACAT AATGAATGCC TAGTTGCTGC AAGGTTTGCA 840 

GATCTTCGCG GATGAAGCCG TTACCTACTT CCTTAACCAC AACCGGAACC GAAGCAGTTG 900 

CTGCAATGGT ACGGATATTT TCCTGCCACA AAAAGTCGCG ATCACCTTCT GGCATGATCA 960 

CTTCTTGTGC CGCATTGACG TGAATTTCAA GTGCATCCGC GTCTAACATA CTAATTGCCT 102 0 

TTTCAGCTGC GTGCTGATCG TGTCCGGCAC CGATATTGGC AAGAATAAAA CCATCCGGAT 1080 

TATGATCACG CAGCGTTTTA AAAGTAGGGG CCAATTGAGG ATCATGTAAG GCCACGGATT 1140 

GAGAGCCGCT AGCAATTGCC AGATCAAGCG CCTGAGCTAA TTGCCCTAGC TGAGCATTGA 12 00 

GCTTGCCGGT TTGCGGGGAA CCTCCTGTCA TCGCATTAAT GTAAATCGGC CAACGCCAGC 12 60 

CAAAAGGAAT GGGAGGCGTC AAGTCAACAT CTGCTAATGA GGATTCCGGA AGTGCCCGGT 132 0 

GTAGTAGCCG AACTTGATCG AAGCCGGCAT GCGCAGTCGC CTGAAAATAT TTTTCCGCTA 13 80 

AAAAGACGTG CTCATCCTTG CGATGTGATT GCTGACTCTG TGTCATTAAA TTGCTCCTTT 144 0 

GTAATCACTT GCGCGTCCGG GCCGAGGCGG GTGCTCAAAA TCCGGTCGCC AAAAACAGGC 1500 

TGCAAGGCGG TCATGAGAAC ATCCACGTAC GGTGCGGTTG TGAGGATCTT GACGTTGGGT 1560 

CCGGCATCCA TCGTGGCAAA CGCCGGAATG CCGAGTGCCC GCTGTTCTTG CACCAATTGC 1620 

CAGGCGCGTA AAGTTTCCGG CAAAAAGTAG GTGAACGGCG GCTCCTCAGC CATAATGGCG 1680 

GCGTGCATGC GCATACTCGA TAATTCGGTG AGTGCACCAA TCGTCGTCAG ATCATTTTCG 1740 

GCCAGTGCCG TGATCATAGG TGAAATTAAC GCTTCATTCG ATTGCACCCA TGCCTGGTAA 1800 

TAAGGGCTGG TCGCAACCGT GTTGGCCATG CCTGTGCGGG AGCTGACTGC CTTTTTCTGA 1860 

TCAGAAACCG TGACGACCAA CATCCGCAGC GGCAGCGTTG GCTGAATGGT TAGGGGTTCG 192 0 

GCAAACGAGG ATTGATCATC GCTGCCACGG TGCCAAATCA CCGCTCCGCC AAAGATTGAA 1980 

CGAGTGGCTG ATCCTGAACC GCGACGTGCC AACCGTGACA AGGCGGTAGG GGTTAAATTT 2 04 0 

AGGCCAGCCG CGCGACTTGC AGCCAATGCC AGCGCCGCAA ACGCAGAAGC CGAACTGGCC 2100 

AAACCGGCAG CAGTCGGTAC ATGATTCAAT GAGGTGACCC GAGCGCGTGT ATCAATTTGG 2160 

GCCAGGTGCC GAACATGATC CAAAAAGCGG CTGACAGCAG TAGGCGACTG CATTTGGTGA 222 0 
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TTCAACGTCA ATTGATCCTG ATTGAGTTCA GGGTCAAAAG TTACCGCCGT GTCCGTGTAA 22 80 

AAGTCATTTA GAGTAAGCGA AATACTGCTG GTTGCCGGCA GCATCAATTG CTTATTTGCT 2340 

TTGCCCCAAT ATTTGATCAA TGCAATGTTA GTGTGCGCGC GTGCATAAGT TGTCATAGCA 24 00 

GCCTCATTTC GTTTCAAAGT GGTATTCCCA GACTTTAACG GCATTGGCTA CCTTTAGTGC 24 60 

CTGGATAATT GCCGGTGCCT GGTCCGCGGC GGCAAGGGCA ATCATGCAGC CGCCCATGCC 2520 

GGAACCGGTC AGTTTCGCCC CATATGCGCC GTTATCAAGG GCAACATTAA TCAGTCGATC 2580 
GAGTTCAGGA CTGCTGACGC CAAGGGCCGC CAAGTCCGCT TGATC 2625 

<210> 6 
<211> 1083 
<212> DNA 

<213> LACTOBACILLUS RHAMNOSUS 
<400> 6 

ATGAGATTAA AGCAATTGGT TGCGGGTGCC ATCACGGTTG CAACATTAGC CGGTGTTGGG 60 

GTTTCAGGTT TCGCGGCAAC AACCGTTCAT GCGGCAGACG ACAAAGCGAG CCTGCAAGCG 120 

CAAAATGACG ATTTGTTGAA ACAGGTTCAG GCTGCCAACG AAAAAAGCGC CAAACTGAAC 180 

AACGAGGTTT CCAATAAGGT TCTGGCGATT CAGGATGCCG AAGCC AAGAT CAAGGACAGT 24 0 

CAGGCCAAGA TCGCTGATTT CGCAACACAA CTGACAAAAG CCAATCAGGA AGTCAGCAAG 300 

CGTAAGAGCA ATTTGAAGGA TCAGCTGATC TCTTTGCAAA AGCGTGCCGG CGACTCGGTT 360 

ACTGGCAATG TCTATTTTGA CTTTATTTTG AATTCCGACA GTCTGACGGA TCTTGTCGGC 420 

CGGTCATTGA CAGTTAGCAA GTTGAGTCAA GCCAGCGCCG AAGCTTTGCA AGCCGTTAAA 480 

GACTCTGAAG CCAAGGTTAA AAACCTGAAA GCTGCTCAGA AAGCTAACCA AAAGAATCTG 540 

GTTGCTACCA AGAGCCAGCT TGAAAGTGAT AAAGCCAAGA TTGATGGCTT AAAGGCGGAT 600 

GCTGATAAGG CAGCTGCCGA TGCTCAACAA ACGATTGATG CTAACAAAGA AAAGCTGGCA 660 

GCCATGGCCG CTGATGAAGC TGCCAAAGCT GAGGCGGCTC AAAAAGCAGT TACAGCTGTT 720 

GCTAGTTCCA CCGCTAGTGC ATCAAGCACT TCTGCTTCCT CTAGCACAAC CGCTTCTTCA 780 

AATAGTCTCG GCTCTAGTAA AGCTGCATCT TCTCAGGCTC CCGCTTCAGC TGGAAGCAGC 840 

ACAGTTTCCG TGTCCGGTGG CAGCATCGCC GGTAACGCCG CTAAATACCT CGGCGTACCG 900 

TATGTTTATG GTGGCACATC ACCTGCTGGG TTTGACTGCT CAGGCTTAAT CTATTACGCA 960 

GCTAAAGAAG CCGGAATTAG CCTGCCACGT ACCTCTCAGG CGCAAAGCAC ACTTGGCTCA 102 0 

TATGTTTCGG TTTCCGATCT GAGTTTTCTA ATGCGCAGAT TTTCAGAAGT TATTCGGCGT 1080 
TAA 1083 

<210> 7 
<211> 5347 
<212> DNA 

<213> LACTOBACILLUS RHAMNOSUS 



<400> 7 

AATCTGGTCG CTCTTGGTGG GGTACGTGAG AATGGAAAAA ACATGTACGC CGTCGAAGTT 60 

GACGACCAAA TTTTTGTATG CGATTTTGGG TTGAAATACC CTGATAATGA ATTACTTGGG 120 

ATTGATGTTG TGATCCCGGA CTTTAGCTAT TTGACTGAAA ATGCCGACCG AATTGCCGGA 180 

ATCTTTCTAA GTCACGGCCA TGCGGATGCA GTAGGAGCCT TACCTTATTT TCTTGTGGAT 24 0 

CATCCAGTTC CGGTTTTTGG TTCGGAATTG ACGATTGCAA TGGCCAAGGT CTTCATGCAG 300 

CATGACAGCA AAGCCAAGAA GTTTAAAGAC TTTCATGTTA TTGATGAAAA GTCGGTCATT 360 

GACTTTGGTG ATGTGTCGGT ATCGTTCTTT AAAACAACGC ATAGCATTCC AGGCTCGTTA 42 0 

GGTATCGATA TTGAAACCAG CGAAGGCCAG ATTGTGTATA CCGGCGACTT TAAGTTTGAT 480 

CCTAGCGCTA CCCCGATGTA TCAAACGGAT TGGGCGCGAT TGGCACAAAT CGGTAATAAG 540 

AAAGTGCTGG CGTTGTTATC TGATTCAGCC AATGCAGAGT CGCCTAATCC GAATGCCAAC 600 

GAACATGAAA TTTATGACCA TATCAAAGAA ACTTTTGAAT AC C AAGATGG CCGAATTATC 660 

GTGGCAGGTG TTGCCAGCAA CATTCAGCGT ATTCAACAGG TGATTAATGC CGCTGCATCG 720 

CTTGGGCGGC GGGTTGTCTT GACCGGCCGT GATGTCGAAA AGGTCGTTAA AAACCGCCAT 780 

TCGTATGGGT TACATTTAAA ATTGCCGGAT GATGACATTT TAACTTAAAC CAAAGAGCTA 840 

AAAGGCCTGG CACCGGAAAA GACCGTCATT CTTGAAACCG GTCGGATGGG TGAGCCGATG 900 

AAGTCATTGC AACGAATGGC AACATCCCGT CATCGCCTGA TTCACATCCA TGAAGGTGAT 960 
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CTTGTTTTCA TTACCACCAC GATTGCCCAT GCGATGGAAA CTATGGCGGC TCGAACGAAA 102 0 

GACATGATTT ATCGTGCAGG CGGGGATGTC AAAGTCTTAG GCGACGATAT TCACTCTTCC 1080 

GGCCACGCTT ATAAGAATGA TTTGCAACTG ATGATCGATT TACTCAAGCC AGAATATTTG 114 0 

GTACCGGTAC AAGGCGAATA TCGCTTACTT GCAGCCCACG CGGAAATTGC GCATGAAGCT 12 00 

GGCATTCCGT TAGCTAACAT CTTTATTGTC GGGATGGGCG ATATTTTGCG GTACGAAAAA 12 60 

GGCCAGATGA ACGCCTCCGG TCATGTCAAC GCCGGCAATA CCATGATTGA TGGCATTGGC 132 0 

GTTGGCGATA TCGGCAATAT TGTTTTACGT GATCGCAAAA TGCTGGCCGA AGATGGCATT 1380 

TTCATTGCGG TTGTCACCAT TGACCGTAAG AAAAAGCGCG TTGTTTCCAA GCCCAAAGTC 144 0 

ACAAGTCGCG GGTTTGTTTA TCTTAAAACC AGTCGTGACT TATTGGCCGA AAGCGGCACC 1500 

TTGGTAACGG AGACGGTACA AAAGAATCTG GATAACAAAG AATTTGACTG GACCCATTTG 156 0 

AAACAAGATG TTCGAGATAA ACTCAGCCGC TTCTTATTCG AACAGACAAA GCGGCGTCCT 162 0 

GTCATTTTGC CGGTCATCAT GGAAATTAAT CAAAACAGTG CAAAACGGCA ATAAACAACA 1680 

AAAAATTCGG ATCATTTTCC GAATTTTTTT ATTGTCATTG CAATATCTGA ATAAAACAAC 1740 

GACAGGAGGA AGGCATGACC AATATGGTAT CATTACCCGA CAATGAGCAA CGTCACCTGA 180 0 

CAATCGGCAA ACAGGCGCTG CAAAAGGGTA ACTATGCTTC GGCGGCGGCG CATTTAGAAA 1860 

AGGCGTATGA AGCAAAGCAA ACTTTTGCAA TCGCCCAGCC ATTAGCGGCT AGTTTAAATG 192 0 

GGCTTAAACA GTTTCATGAA AGTCTCAATG TGATGTTGGC GCATTACCAG TCGTTTATGC 1980 

AAACAGACGG TGATGTCCAA CTGGTTTTGG ATGCTTGGCT TGGTACGCTT AACTTTGTCA 2 040 

TGGCGCGAAC GATGCTGCGG CAACTTGATC CGATTCGGCG CCAGCGTTTT CGCCAGCAAA 2100 

TTGAGGCGGC AGAAGCTTTA GCCTTGAATG AACGGAGCGA ACAAATTGCG GAACTGGTTC 2160 

GCAAAGTCAG CCATCTGGGG GGCTTTTCCC GGCAGGAGCA GCAGGATCTG TTTAGTCAGG 222 0 

TGGGGTTATT GCCAAAAGCA CAACTCATCA AAGCGGCGGT TCCCGACTTG ATCGACGAAT 22 80 

CGATTCCAGT GGCGATGCGC CTGTCATTGT TAGACCTTTT AACGAATGTT GGCTATGATC 234 0 

AACCGGTGCA ATATCAGGCT TATGATCGAG TCGAAACCAT TATTCCGAGT GAGTTACCCG 24 00 

GCATGGCGGA TGAGCCAACC GGGCCACAGA TTCTGGATCG ACTGCAAAAA GCATTAGGCG 2460 

ATGACGATCA GGAGCTGGGG CATGCTTTGA TCCAAATGGC GCGGGTACAG ATTGCCTTTT 252 0 

TATATCCGGA TATCAGTCGG CTAATTCCTG ACCAAGCGGC ATTTGTTCAA GCTTATCTTG 2580 

ATCATCATCA GGGGAAAACC ACCGCGTTTG ACGATCTTTT TGCTTGGCAA GCGGCTGAAA 2640 

CAGCGAAATT GTCCGAATAG GCGTGATGAC ACGTTTTCAC TGTAAATGAA AGAAACTTGA 2700 

CGGTAGCTGT TTACAAAGTG AAAATG AC C A TGTATACTCA TTGCTGGAAT TCATTTCCAG 2760 

CGTAGATATT TGTTTTGGTA TTTACGCTCA AATGTAGTAC ACTTAAACGT AAAGGATTAT 282 0 

CAGGGTACAC AAACAAGGTA TCCTGTATTC TTACGAAAAA TACAGGAGGT TCGTTTTTTC 2880 

ATGGCTGAAA AAGAACACTA TGAACGCACA AAGCCCCACG TAAACATTGG TACGATCGGG 2 940 

CACGTTGACC ACGGTAAAAC TACTTTGACC GCGGCTATCA CCAAGGTATT GTCGGAGAAA 3 000 

GGCCTTGCCC AAGCGCAGGA CTATGCTTCG ATTGATGCTG CTCCAGAAGA AAAAGAACGT 3060 

GGTATCACCA TCAACACCGC CCACGTTGAA TATGAAACGG AAAAGCGCCA CTACGCACAT 3120 

ATCGATGCGC CAGGGCATGC CGACTACGTT AAGAACATGA TCACCGGTCC TGCCCATATG 3180 

GCCGGTGCGA TATTGGTCGT TGCTGCAATT GATGGCTCAA TGCCACAAAC ACGTGAACAT 324 0 

ATTCTGTTGG CGCGTCAGGT TGGTGTTGAT TACATCGTTG TATTCTTGAA CAAGACTGAT 3300 

TTGGTTGATG ATCCAGAATT GATCGACTTG GTTGAAATGG AAGTTCGGGA ATTGCTCAGC 3360 

GAATACGATT ATCCTGGTGA TGATATTCCT GTTCTCCGCG GTTCTGCCTT GAAAGCACTT 342 0 

GAAGGCGATC CTGAACAGGA AAAGGTTATC ATGGAATTGA TGGATACCAT CGATGAATAT 3480 

ATCCCAACCC CAGTTCGTGA AACCGACAAG CCTTTCTTGA TGCCTGTTGA AGATGTCTTC 3540 

ACCATAACTG GTCGTGGTAC CGTTGCTTCA GGTCGTATCG ATCGTGGTAC GGTTAAGGTC 3600 

GGCGATGAAG TTGAAATCAT CGGTTTGAAG CCAGATGTTC TCAAGTCCAC CGTTACCGGT 3660 

CTTGAAATGT TCCGTAAGAC CTTGGATCTT GGTGAAGCCG GCGATAACGT TGGTGTCCTG 372 0 

CTTCGTGGGA TCAACCGTGA CCAAGTTGAA CGTGGCCAAG TTTTGGCAAA GCCAGGTTCA 3780 

ATCCAATTGC ACAACAAGTT CAAGGGTGAA GTTTATATCT TGACAAAAGA AGAAGGTGGC 3 840 

CGTCATACGC CATTCTTCTC CAACTATCGT CCGCAGTTCT ACTTCCACAC CACCGATGTT 3 900 

ACCGGTGTGA TTGAATTGCC AGATGGCGTT GAAATGGTTA TGCCTGGCGA TAACGTTACT 3 960 

TTCGAAGTTG ACCTGATCGC TCCGGTTGCT ATCGAAAAAG GTACCAAGTT CACCGTTCGT 402 0 

GAAGGTGGCC GTACTGTTGG TGCCGGCGTT GTTTCCGAAA TTCTTGACTA ATTTCTGAAT 4080 

AAACGTTTAA AAGTCTGCAA GCTTGCTTGC AGGCTTTTTT TGTGAGCGCG AGCCGGCGCG 4140 

GTTAGAAGCC GGAGTGTAAG CGGCCTTAGC CGTGATGGCT GGTCTTTGGC CATTGCGGCT 4200 

AAGGTCCTTA CACGCAGACT TCTGCGCCGG GGAACACGTT ATGGGAGTAA GCTGGAACAT 4260 

ATGAGGCATA ATGGCCGGGC TTTGGCCATT GCGCCTCAGG GTCTTTACAC GCAGACTTCT 432 0 

GCGCTGGGGA ACGCGTTATA GAAAGTGAGC GCGAGCCGGT GATGATTACA GGGTTGCGTG 43 80 
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TCAGGTCAAT AATAATGGAT AAGGAATGAA TAATCGCAGG TATTTTACGT TTCAAGATTT 444 0 

TGACGCTTGA ACAGCCTTGG GAAATCAAAG ATTATTTTAT CGAATCATGA CACCAAAAAA 4500 

TCTCAAGTCG TGTTTGGCTT GAGATTTTTT GGGCTATTTT CAGCAGGGAT TAGGTAAACC 4560 

AAGTAACTGC AAAACATTAG CCGCTCTGAG TGATCAAGGA AGGGATTTAA AATTAAGCTG 4620 

ACTGTTTAAT TTCGCTTGGC TGTGTCACTG TAATCTTGGT TTTAGCTGGT TCAATTTTGT 4680 

CCGCTTCCAG AATGATGTTA CCGATCGATT GTACTCGGAT GTTGCCGCTG CTTGGATTCT 474 0 

TGACGCTGAC AATATCGGAA CAAATATCGG CATTGATATT GGTGCTGTAT TCAAAGACCA 4800 

AATCGGAATG AAGCAGTGCG CAGTTTTTTC ATTGTTAAAT GATCAACATA ACATAACCCC 4860 

TGATTGCTCT CGATTGTACA ATTGATAAGC GTCAGATTTT TTGTATTCCA GCCTAGATAA 4 920 

GCACCATTAA TAGTGGAATC ATAGATAGTA ATGTTCTCAC AGTTCCAAAA TGCATCTTTG 4 980 

GTTACAAGCG TGGAATGATG AATTTCAACA TTTTTAGCAC CATCAAAGGC GTAAGCACCA 5040 

ATCAAATCGA GGTGGTCGGC GACAATGCTT GTGCTATTCA TACCGAAATA GTTACCACTT 5100 

GCTTGCACAT GGTCAAGGCT AATGTGATTG CAATTCCACA AACTTTCACT GGCATCGGAA 5160 

AAATGAACGT TTTTTAGGCG AATATTCTGG CTACGGCGAA AAGTTTTTGG TGCTTGAATT 5220 

GTACTATCGG ACATAGTGAT GTCATTCGTA TACCAGATGC CTGACCGCGC CATGGTTTCG 52 80 

AAGATGGTGT TAGCCACCGT GATGTGCTGG CTGTACCAAA GCGGATACTT ATATTGAAAA 534 0 
ATTGACT 5347 



<210> 8 
<211> 3575 
<212> DNA 

<213> LACTOBACILLUS RHAMNOSUS 
<400> 8 

AATGCACGGC ATGAAACCCA ACTTTGCCAC TCATCGGAAA TTCCTGTCGC TCATGTACTT 60 

CCACGTCCTC GCTTTAATTG CCCGACTGAA AGAACACCAA AGTCTGGCCG GTCTGAGTCT 12 0 

AGAACCTTTG GCGCGCGATT ACCCGATCGC CTCTAACTGG GCAGTTCAAT TTGCTCAATG 180 

GTTAAGCCGC GAATACCAAA TCGAGGTGCC AAAAACCGAG GTCGGCTATC TAACCACCCA 240 

CCTGCTGGTT CCACTTGAAC AGGCTCACGA AAAATGGAGC CGGCATGGTT ATCGCATTGC 300 

CGTGATCTGC GGGACTGGCG GCGGAATTGC AACGTTGCTG AGTTTACGCC TGCGACGGAT 360 

TTTTCCTGAG GCGGTGATTC AAACTTTTGG CCTCAATGAG TTAAAAGCAA TCCACCAACT 420 

TTCACCGGAC TTGCTTTTTA CCGTCACGGC TTTAAATGAA TCATTTGACT GTCCCGTGAT 4 80 

TCAGATTGAT GAAGTGGCTT CGGATTTAGA CTTTGCAAGT TTACGACACG AGCTATCAAT 540 

GGCATCGCAA CATCATGCCA CAGCGTCCCT GGCGGATTTG TTGCAGCCAA CGCTATTTTT 600 

CCCAGATCTT CTTACTGCTT GCGATTGTGG AGAGTGTCAT TGTTGTTCTT TTAATCGGTT 660 

TTACTTTTGC TTATCGCGGT CAGCGACACT CCCGGTTTTT TAATGCGTCA ACCGGAACGC 720 

GGCCGTACAC GGTCCGCTTC ACGATCATTG TAGTATCTAT GCTGGTCAAC GCTGCGGCAT 780 

TATTCACTTA TGTTATGGCA CTGCTGGGTA ACTCGATTTT TTAAAGTAAA CATCAAAACG 840 

AGACGCCTCG TCAATTTGAG CGCGTCTCGT TTTTAACTTT CGATGTTATA TAAAAACTAG 900 

TGCATCTTCT TAAGCATAAA GAATTTAGTT TTTCGGAAAT CATAAAATAT TTTTGAAAAC 960 

GCAAATAATT TTCCGGAGCT AAGATACGAA TCATCACGAA CCACTAAACT CGGACTGCCA 1020 

TCTGCTAGGT TAAAAAACCG CGCCGGTGTG CCGGTTATCA TTTCACATTC AATGACAGAA 1080 

TCAATGAAAC CTACTTTTAG TCCTGGCTTT TGATCGATAA AAGCAAATAA CGAACCTTTT 114 0 

AGTGCGCTAT CCGGAATTTC GCCTACCATT GATTTCAAGT AATAAGAATG TTCCACTAAA 12 00 

AAAGGCTCGT CGTCCAATGT TCGTTGGCGA ATAACTGAAA TGAGTTCAGT ATCTTGCGCC 12 60 

AACTTCTGGC TCTCAGGTAC AAAAGCTGCC TTTGATAATG GCACAATTCG CTGACTAATG 1320 

CCGGTTGTCT TAACAATTTT GCCTTGCCTT GCCATTTCTG CCGTCAGTCC AACATTATTT 13 80 

TGAAGCGAAA TTGCGCCTTC TACATGGTGC GGGCGTGCAA AAGTACCACT GCCATGAGCT 1440 

TGATAGATAT AACCTAGGTT GGCAAGATTC TTCAATGCTT GCCGTAACGT ATATCGCGTA 1500 

ACCTGATACT GTTTCATCAA CTCCGGCTCA GTTGGAAGTT GCCCATCTGC GCCTTGGATC 1560 

ACGCCTTGTT GAATATCTTT CAGCAGCTGA TTCACAAGTT CTTTTGTGCT ATAACTGCTT 162 0 

TCCCGTTGTG ACAACTTCTC CACTCCTCTA TATTCGTCAC TCATACTCGT TCGTAAAGTC 1680 

TTAGCCTGAA TTATAACCCC ATTTCAATAG ATGAACTAGT CAATCCATTT AGTGGCATGT 174 0 

CATATTAAAA GACGATCACC TCAAAGTAGC AATAAAAAAG CCGCAAGAGT AAAAAAATTC 1800 

TCTTGGGCTT CTTTTTTAGC TTAAACGTGG ATCAGTATCA CTGTTTATCT AGGCAAGTTC 1860 
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AGGTGAGATC CTCACCATTG CTTTGGATGA CCTTATGGAA CCAGTCAAAA GAATCCTTCT 1920 

TACTTCTGGC AAGTGTTCCT TTTCCCTGAT CGTCTTTATC AACGTAAATG ACGCCATATC 1980 

GTTTCTCCAT CTGGCCGGTT CCGGCAGACA CAAGATCAAT AATGCCCCAA GGTGTATATC 2 04 0 

CCATAAGCTT GACCCCATCA ACTTCAACAG CCAACTTCAT CTGTTCAATA TGCTGGCGTA 2100 

AATAGTCAAT GCGATAGTCA TCATGGATAC TGCCGTTTTC TTCAACTTTA TCAAACGCGC 2160 

CCAGACCATT TTCCACGATG AATAACGGTA CATCATAGCG ATCACTGAAC CAGTTAAGTG 2220 

CATAACGAAG GCCAACCGGA TCAATTTCCC AGCCCCAATC TGAGCGGTGT AATGTCGTAT 22 80 

TTTTAATCTC CTGATTGGAA CCCAATGTTA TGAAATCAGT CGGTTCTTCA TCAGCGGCTT 2340 

TAATAACATG GGACGCATAA TATGAAAATC CAATGTAATC AACCTTTCCG GCCAGTAGGA 2400 

CATCGCGATC TTCTAATGTG ATGTCCAAAT TAAATTGGCG TCGAGCAAAA TAGTGTTCTA 2460 

AAAAGGCCGG ATAGTGTCCT TTCACCTGAA CATCCGCAAG ATAATAATTT GTCTGCATCA 2 520 

TTCGTTCAGC TTTAAAAACA TCGTTGGGAT TAGGAGTCGC GGG ATAAAC C GGCCCCATTG 2 580 

CAACCATGCA GCCAATCTTA AAGTCGGAGT TGATCGTGTG CCCGATTTGG ACAGCTAGTG 2 64 0 

CGCTGGCTAC TGCCTCATAA TGAGCCGCTT GAAACATAGC TTGCTCTTTG TTTTCGCCCG 2700 

GATGAATGAT CAATCCTGAA TTTGTAAATA ACGACCATTC ATTAAGCATC CCAACTTGAT 2760 

TATTGATTTC ATTAAAGGTC ATCCAATATT TAACTTTATC TTTATACCGG TCAAAGACAA 2 82 0 

CCTTAGCGAA TTTAACAAAA AAGCCGATAA GTTTACGATT ACGCCAGCCA CCATAAGCCT 2 880 

GAACCAAATG ATAAGGCATT TCAAAATGCG ACAACGTAAT CACAGGCTCA ATATGATGGG 2 940 

CAAGCAAATC ATCAAATAAA TCATCGTAAA ATTGCAAGCC TTTCTCATTC GGTTGTTCCT 3 000 

CATCGCCTTT AGGAAAAATC CGACTCCAGG CAATACTCGT CCGGAAACAC TTAAGCCCCA 3 060 

GCTCCGAGAA AAGCTCGACA TCATCCTTAT AGCGGTGATA AAAATCAATG GCATCGTGGT 3120 

TCGGATAGTT TTCACCCGGT TGAACGCCAT CTGTAATTCG ACGTTTGGTT TGATTATCTC 3180 

CGGCGGTCAT AACATCGGCA ATGCTGATTC CTTTTCCATC AGCTGACCAT CCACCTTCAA 324 0 

ATTGATGAGC AGCAACAGCG CCGCCCCATA AAAAATCTTT AGGAAATGCT GACAACTTTT 3 300 

TTCCTCCTTT TAAATCATCT AAATCACCGT TAACAAAACC TTAGGCAGCC GCTTCTTGTG 3360 

CGCCTTTGGT TTGCTCATCT TGATACAGCT TGCCATCGTA AAACTTAATA AATGGGAACC 342 0 

AGATCCCAGC AAATATTGGT TACTTCCGTG GCGGTGGTTT TTCTTCTAAC TATGTAACAC 3480 

GTGGTGGAGA ACAAGGGATG CCTGTTACCA TGAGCCGGAT TAATCTTGTC AAAGGTGTCG 3540 
GTCCAGAATT ACAGATTGCA GAGGGTTTTG CGGTA 3 575 

<210> 9 
<211> 2633 
<212> DNA 

<213> LACTOBACILLUS RHAMNOSUS 
<400> 9 

AGATCCAACA AAACGTCAAG AATCCGGGGT CCTGGGCGGG GCTGCATTTT AATATTCCGT 60 

GCAAACTGGC TGGGAGTTTA ATTTTCTGTT TGAGGGGCCA TTTTGATAGG TACTTAGATC 120 

AGCTTTTTTT AAAAATGGCT TGCTGTAAAC TAACTGCCAA GCGCGGATTC TGATGGGTGG 180 

CCAAGTGCCA TGCTAATAAA AAATCACGTA ATGTCATGCT GTCTTCCTCC TACTTGAACA 240 

TTACGCGAAT ATTTTAAGAA ACATCTAGGA TTTCAGACAA TGTCGTACCG GTCCAAAACT 300 

GCGCCGGTGA ATCGGCGTCA CGCCATGAGT AGCTAATCCG GCTAAATGTG CTTTCGTACC 360 

ATAACCCATG TTGTCTTTAA AATCATAGCC CGGGTAAACC CGATCATACA TCACCATTAA 42 0 

GCGATCCCGA ATGACTTTGG CGACAATACT TGCAGCCGCA ATGCTGATAC TATTGGCATC 4 80 

CCCTTTGATG AGCCGTTCTT GCGGCAAATT AACGGGGACA TGCATGGCGT CAACCAGTAA 540 

AAACTCTGGG GCAACCCGCA AATGCGAAAC TGCTTGTGCC ATCGCTAGCT CCGTCGCATG 600 

GTAAATATTT TCCCGATCAA TTTCGTGATT ATCTGCCACC CCGATAC CAA CCGCAATGGC 660 

TTCCGTCAAA ATATGCGGAT ACAAGACATC ACGTTCATGC GCTGTCAGCT GCTTAGAATC 720 

GTTCACCGGC CATTTAAACT GATGCGGCAA GATAACGGCG GCGGTGACAA CTGGGCCAGC 780 

AAGTGGTCCG CGCCCTACTT CGTCTAACCC TGCAACATGG GAATACATTT TCCATAACTT 840 

ACGCTCATAC CTGCTACGAT ATCGTAGCGC AACCGCTTCT GCTGCTTGAT GGTCCTGTCG 900 

GCGTTGATAA GCCGCCAAGA GTTTCCGCGC CCCAATCCGA CTATCCTGCT CTAGCGCCGT 960 

TAAAACCGCG GGATCAACAT GATCAGCTTG TAAAAGAGTT TTATACTCAC TCAGCGTCGG 1020 

CATCTAATTC ACCCGGTTTC TCTAACGTAA ATCGACCTAA CTTTCCTTGG CGCGCATCGA 1080 

AAATCAGCCG TTCCGCCATC CGATTAAATT CCTCACCAAA TCCTTGCGTT TTCGTTAGTT 1140 

TTACCAATAC ATCATGCGGT GCAGCCTGCA GATCCGTGTC AGTCAGATGA TATGCTTTTT 1200 

TCAACGCCGC CGGATAATGC GCCATAAAAT AGTTCAGTCC ATACAAACCA ACCACATCCT 1260 
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CCTGGAAAAC GGCGTCGGCA ATTGCTCCCG TGAATGCCAA GCGCATCCCG ATTGTCTGGG 1320 

AGGCAAACTT TGGCCAAAGA ATTCCGGGCG TATCAAGTAA TTGAAAGTTG TCGCTCGCTT 1380 

TTAGCCATTG TTGATTCTTG GTTACCCCGG GCTTGTTGCC GGTCACCGCG ATATTTTTTC 144 0 

GAACCAACCG ATTCAAAACC GTTGATTTCC CAACGTTAGG AATACCAATA CACATTGCCT 1500 

TAATCATGGG ATTGCGAATT CCGCGGGCTT TTTTCCGCGC TATCTTTTCC GCCATTAACT 1560 

TCGCGGCCGC TTGGGGGATC TGCTGTAGCC GCTTAGCATG TTGTGCATCA ATCGCAATTG 162 0 

CAGCAAAGCC TTGTGTTTGA TAATACCGAA CCCATTCATT CGTCAGTACA GGATCAGCCA 1680 

AGTCCTGCTT GTTTAAAATG ATAAGCCGCG GTTTATCACC CACCAATTCA TCTAGCATCG 174 0 

GATTACGTGA CGATTCAGGC GTTCGAGCAT CAACGACTTC AAGAATCAGA TCAACTTGTT 1800 

TAATTTTTTC CTGTACTTGC TTACGGGCCT TGGCCATATG ACCGGGGAAC CATTGAATTG 1860 

CCAAAATATT TCAAACTCCT TTTATTTACA ATTTAAGGCA GCAACGTATT TTTGAATATA 1920 

GCGGGCTCTG TCCTTAAAGT GATACTGCAT GACATAGCGC GGGTGCTCTA ATGGGACAAT 1980 

GCTACCAAAG AAATGATACG TCTGATTGAT ACTTGTTAGC AC CTT AAAAT TCTCGCCACT 2040 

ACCAATACAG TAACAAACTG AGGTGTCTAC GCCTAATTTG ATTTGCTCCT GCAATGAAGC 2100 

AACTATGAAT GGCATTAGTC TATC CTTAAT CACGTTAGTT TCATAATAAT TACTATTTAT 2160 

CACGTTTCCT TTAGCACTTA TTTTACTTAG TGAATGGTGA AAAACTCTAA AAGTGTTTTC 2220 

ATAATAGGCT TTACCAATAG TTAAGCGTAT AATAAGTGCA AGCCTCATTT GCCCGAAATG 22 80 

CCTATGCTTT GGGATTTACC CTTGCACTTA TCGCTGACCT ATCGGAGGAA TTGATCATGG 234 0 

TTAATGGTCA AAAAGCAACG CAACTGTCAC TTGAATCCTT TGGAAGCGCT CTGGGAACAC 24 00 

CGCTCAGCCC GGACAACGAG TGGGTTCAAT ATGCAGAATT GATCCCATGG GCCAAACTTG 24 60 

AAAAGGCATA CCAATTACAG TTCTCCTTCA AAAAACCGGC CGAAACACCG AAGCCCTTTT 2 520 

CGGAATGGCT TAATGGCGCC AACCCTGATC CAAATTTAAA AAAAAGGCCT TGACCCGACC 2580 

CCCAAAGTTT GTCGAACCAA TTTTCCCGGG AAACCACCCA GCCTTTTCAG GGT 2633 

<210> 10 
<211> 9217 
<212> DNA 

<213> LACTOBACILLUS RHAMNOSUS 
<220> 

<221> MIS C_FEATURE 
<222> (1) . . . (9217) 
<223> N = A,T,C OR G 

<400> 10 

AGCAATGTTG TTGGCCAGTA 
ATAAACCGAC GCAATTAATG 
CGCGATCGGC ACCAATTGGC 
TTAGCGCTGG CTGAGTGGAT 
CCTTGTGGCG AGTGTCCTGA 
ATGCTCAAAA CCAGTACGCA 
ATGAGCAAAA CCGGGGTTGA 
ATGACGGCAG GAGCGGCCAA 
ACGGTGATTT TAACGGCGAC 
CAGGTGATTA CTTTTCAGAG 
GGAGCCAATT CGCAGCTGGC 
CAGGAACTAT TGGCGTCAGA 
CAGCACCACG AACACTTTCC 
CTCGAGCGGG CGATAACGGT 
TGCCATTGAG ACTGAATAAT 
GGTTTGCAAT GTTATTATAC 
AAAGTAATAA CAGAATATTT 
CATTTGCCAT GCTTTGATCC 
CAAAGCCATT TGATCGGTCT 
TTGAGCGTTT TTACCAATAA 
CTCCATGCGA AAATACGCCT 
GCATATTGAA GCCTGGCATA 



ACAACGCCGA AATTGCGCAT TGTGCCAACC CGCTTGCCAG 60 

ACCACGAAAA GTCGACCACG TTAAAGACGT TGACATAAAC 120 

CCAGTCCTAT TTGTTTGTGG GGCCAAAAGG AGCAGGGAAG 180 

TGCGCTGCGC CTATTTTGCC AGCATGTCCA AGACGGTGCT 240 

GTGCGAGCGC ATCTTAAACC ATAATCATCC GGATGTGATG 3 00 

AAGTATCAAG GTGGATGACA TTCGCAACTT GAAACAGGAA 3 60 

AGGCAATCAG CGCGTGTTTA TTGTGGAAGA TGCTGATAAA 420 

TTCACTGCTA AAATTTTTTG AAGAACCGGT TCTGGGGATG 480 

GGCTAAGAAT CAGTTATTGC CGACAATTTT ATCGCGGGCA 540 

TCCGGATCGT AACGCTGTGA TTACCAAGCT GGAAGAAGGC 600 

GCGAGTGGCA GGGCGCTTAA CCGGTAATGT CAGTGAAGCG 660 

TGATTTTCAG GATCAGAGAC CGATTGGATG ACATAAACAT 72 0 

GGCAGCTCGA TTTGAACTTC TCCATCGGCA AAATGATTCA 780 

AAACCCACTT CGGCCGCAAT CTTTTCCGCG AGTGGTCGAT 84 0 

TTTAATTCGT GCATCGATTT CTCCCTTTTT CACATTTAAC 900 

GAGATAAATC GAGAAATTGC GACTGGTTAT GCAATGAGTT 960 

GCAGATTCAT AAGCAAGGCT TCGGCAAGCG TCCGCTTTAG 1020 

AACTGCAAGA CTAGGAAATG GGAGGCTCTT TATCATGAAA 108 0 

TGCACCCCAC TGTTGTTGTC AGCGGCCACT TTACCAACTG 114 0 

TGCATTTTCG GCGAATCAAC TACATTCCTG ATGCCCGTAG 1200 

CATCATATTA CCGTCATGTC CACTGGGTTG AAAGTCAGCG 1260 

TGACAGCTCC GGATAATCAG CGGCTTGAAG CACTTTGGCT 132 0 



13 



GCCGCATCCC GGTAGTCAAA AAGCGGTGAT TATCGGTCAT GGTTATAAGG GCACCGGGAT 13 80 

TACCATGAGT AACTTTGCCC ACATGTTTTA CGACTTGGGC TTCAATGTGT TGTTGCCTGA 1440 

CGATCGTGGC CATGGTGAAT CCGATGGCGA GTACATCAGT TTTGGCTGGT TGGATCGGCT 1500 

TGATTACCTT GGCTGGCTGC AACGCATTCT TGACCGGCTT GGTAACGATG CCCAGTTATT 1560 

GCTGTTTGGC ACGAGCATGG GTGGCGCCAC GGTTTCACTG GTCGCAGGCG AGCCGAGTTT 1620 

GCCAAAACAG GTCAAGGCCG TAATTGAAGA TTGCGGGTAC ACGGATGTTG AAACGGAACT 1680 

GGCTTATCTT TTAAAGAAGC AATTCCACCT TCCACCGCTG CCACTGGTAC CACTAGCCAG 174 0 

CTTCATCAAT TATCGGCGCT TAGGTTATCC TCTCCGCGTG GTCAACGTCC GTCAGGCTTT 1800 

AACGCGAAAC CGCTTGCCAT TACTAGTCAT CCATGGCGCT GAAGATGTTT ATGTGCCAAC 1860 

CAAAATGGGC CGCGAAAATT ACGCTGCCTC CGCTGGTCCC AAAGCGCTCT GGATTGTCCC 1920 

GGGTGCGGCC CACGCCGAAA GTTACTGGAT TAACCCCGCG GCCTATCAAG CGCACGTGAA 1980 

GCGGTTTTTG GATATTTTCT TTTAGCGCTT GCACTCCTAA TAATAGTCGT CATGTGGCAG 2 040 

CTACGTTTCG TTGCCATTTC CTCCGCGTAG CCTTCAAACT GCGCGGTTTT TTTAATCTAA 2100 

AAAGACTCAG ATCGCCTCTG AGTCTTTTTC TATCGCCGGA TGAGCGGCTG CTATGACTGC 2160 

CACTTCCGCA GACTATTCAA ATTCGTTTTC TTCAGCTTGA TCTTGCTGCT TGCTTAACGC 222 0 

ATCAAACGTC CGCAGCATCT CCAAGTTCGT CTCAATACTT TCCGGCCATT CCCAATGTTG 2280 

AACATTAAAC ACATGCTTGA GGTGTGGCCC CGCACTTGCC GGCCATAGCT TCGTTGTATA 2 340 

GGTGACGTGA TTAGCATCGA ACACCTTCAA CAAGGCTTGG CTTTGCAAGT AAAAGCTGTC 24 00 

ATTTTGCCCG CCAATCAGCA TAAACGGCGG CAGGTCCAAA CCCTTGACAA CCTGCGAGAA 2460 

ATTCAGGTGA TCGGCCAGTG CCTGATCGCC GCCGCTTAAC TTGTCCAGAT AAAACGCGGC 2520 

CATATCGCTC ATGTCACCGG CTGCTTCGGG AAGCTTACTT GGTTCTGCGA CTGGACAAAC 2580 

CAGCGCCACC AGGGTGAAGT TGAAATTAAC CCGACTCACG CCAAAGAGTT CCTGTAACTC 2640 

CGCACTCTGC TGGATGCAGG CAACCAAGGA CGCCAGGTGG CCGCCAGCTG AATCCCCGGT 2700 

CAAAAGCACA TGGTCAAGGT CAAATCCGCG TTGAGGGCCA AAATGCGATA ACCAGCGCAG 2760 

ACTAGCAAAG ATGTCTTGAA TCTGGCCGCG TAAATCAACA TCCGGTAACA ACCGATAGCC 2 820 

CATACCCATC ACTGCGTATC CTTGACTAGC CAAATAGCGG CAATAATTAC GATTCAAATT 2 880 

ACGATCACCA TAAAACCAGC CGCCACCATG AATATCGATG ACGGTCGGCA TGGTTGCGTT 2 94 0 

GCGTCTTTTG GCCGGATAGT ACAGGTTCAG GGTTTGCTGC GGATCAGCCG ACTGTTCGTA 3 000 

CCGATATTCC GTCTCCCAAT GAACATCTTC CGGTACCCGT TCATCCGCGT ACCGTGCCTT 3 060 

ATCCCGAGCA GCCGTTTGCG CCCAGCTCGC TTGAACCTTT GCCAACATTG CCTCTTCATC 312 0 

TGCCATTAAC GAATGCCTCC ATTTCCTCGT GTTAACGAAT CGTGTTAAAA GGTTATTCCT 3180 

ATATTAACGC AAAAAGACTG CCGGTGCGTC ACCCGACAGT CTAATCGTTT GATTTTAAGC 3240 

CCGTTTTTTA ACGATCCTTG GATTTAACAC TTGCTTCAAC TTCATCAATC AAAGCAGCAT 3 3 00 

CTTTTAACCC GGTTACTTCT TTAATGACGT CTACTAATGG CTGATCCTTG AGCATCGCCT 3 360 

GAAGTTTGAC GGCTTCGGCA TCATTAGGTT CAACATAATG GAACATCATG CCAACCGTAT 342 0 

CCATCAAGAC GCTGTAATCC AAACCGCGTT CCTTCAGTTC CCGAATCGGC CGGATGAAGC 34 80 

GTTCGTTGTA GCCAAGCTTA CGAATTGGCG TCCGGGCAAC TCGCGAAATA TCATCGGAAA 3 54 0 

TATACGGGTT CTGGAACCGT TGCAAGACCC GATTTTGATA AGTCTCAAGT TCCTTTTCGT 3600 

CAAAGTTTTT GAATTCAGCT AAAAGCAGTG AACGGGTTTC GGCAAGCGCA CCTTTGGCCT 3660 

GATTAAAGAC TTTAGGATCC TTGATGGCTT CACCGATCGT GGTGTAGCCC AAGTACTTGC 3720 

CAGTGTAAGC CGTAGTTGCG TGGCCAGTGT TGACTGAGAA GAGCTTACGT TCGATGTATG 3780 

GTTCGAGATC AGGAACATAG TCGACGGTCT TAAGCTTCAG ATCATGGTTC TTCATCTGGC 3 840 

TTTCGTCAAC AACCCATTCT TTGAAGTCTT CAACACTAAC GGCTAATGGA TCATCATGTT 3 900 

TTTGCTGCGG GACAATGCGA TCAACCGCTG CATTAGGGAA GCCAACGTAC GTATCAGCAA 3 960 

AGGTCTTGCC GGCGTCATCA AGATGTTCAT AAACGCTCTT CTTCAGCGAC TGTGATCCGC 4 02 0 

CAATCATGTT CTCACACGCA ATCACATCTA ATGGTTGGTG GTTGTTAGCG GCCGCGCGTG 4 080 

CTTGCAAACC TTGAGCAATC AGCGGCGCAA TGATCGGGAG AATCTTCGGG CCAATCGCCG 414 0 

TCGTAACCAA GTCGGCTTGG GCAATAGCTT TCACAACTGC CTCAGGATCC TTGGCGTTAT 4200 

TCAACCCGTC AACATTGTCC ACATGAATTT TCTTTTCACC CGGGGCGGCC AAAGTGATGG 4260 

TGTATTCCCC ACGCTGATTT AACGCATTGA TAATCGTCTC GTTAACATCG ACAAAATTGA 432 0 

TTTTGAATCC ATTAGCGGCA AGCGTTTCAC CGATAAAGCC GCGACCAATA TTACCTGCAC 4380 

CAAAATGTAC TGCTTCCATC ATGATTTATT CAACTTCCTT CAGTAAATTG ACGATTTCTT 444 0 

CCGGCGTTTG TGCGTCGGCC AGTTTTTGAA CATTTTCAAC ATCACTACAA TAAAGCGCAA 4500 

TTTGTGAGAG TAGTTTGAGA TGCTCGCCGT TTAATCCGGC AATGCCGAAC ACAACGGTCA 4560 

CGAGATTCTC ATCAGCCGGA TCATCCGACC AGTCAACCCC CCACGGATAT TGAACGACCG 462 0 

AGATACCGGT CTTTTTAATA TATTTCATGC CGTCTTCAGT GCCATGGGGA ATTGCAATAA 4680 

AGTTACCCAT ATACACTGAA ACGTCACGAT TACGATCAAT CATTGAATCA ATATAACCCG 474 0 
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GTTCAACGTT GCCATTGTCG ACCAAGAGCT GGCCGGCCTG ACGAATGGCT TCTTCCCTGG 4800 

TCTTGGCTTC TTGACCAAGT TTGATCGTCT TTACATCAAG TCCTTTCATC ATGTCACCTT 4 860 

CGATCAATTT TTTGAATTTC GTGCATAAAG ACTTCTGTCA TCACTTGATA TAACTGACTA 4 920 

TAGTGGCCTT TTTCAAAAAG CTGTATGTCC GCTGGTGAGG CAACTAGCTT GGCGCTAACT 4 980 

GCACTCAGGA GGGTCAATGT TTCTTGTGGA ACAGGATTCG GCGTCAGCAA CAGGAGAATC 504 0 

CGCTGCAGTT GGATCGTGCC CATGTCCATT GCCGCTAAAG GTATCGCTGT TTTGAGATCA 5100 

AACGCCCCGA TATATGGGGT TGTGACACCG CGACTACTCG TGTGAATCAT TGCTAAACCT 5160 

GTATTCGGGA TGCCAACCGG CGCTAATTCC AATCTTTTTA ACAGTGCTTC TTTGACAATT 5220 

GGCGGTTCAA CGACAACGGT CGGTAACTGG GCAAGCATCG CATCGATAGC AGCAGCAATC 52 80 

GTGGTGGCCG GCTCATTCAA GTCGTTGACG GCAAAGTGTT GTAATAGCCC ATCTGCTGCC 534 0 

ATCACCATGG TTTTTAGGCT CTCAAAGGCG GTAACTGTTT GGTCCAGTGA CGGTTGATTC 5400 

AACGGCCGCA CTTGTTTAGG TGTGGCGCGC TGAACAAGCC GGCGCACTTC CGCTATTTCC 5460 

TCGCGTCCCA ATATCGGCGT AATCACCAAG TACTGATGCT TAAACCCCGG CAGCGGCATG 5520 

GTAGCAAGGA CCAGATCGTA ATATTCAAGT TGTTGTTCCG GTAAATCACT CACCTGAACA 5580 

ATCTTAATCT TACGGATTTC CGGTACCTGC ACACGCAACT TTCCAGCAAT CAAGCTGCCG 5640 

GTTCCGGGTC CATCACTAGT AACCAATAGC ACCGCAACGG GCTTTTCTGC TGGCGCGTGA 5700 

TCCAAAACCG AAGCGAAGTA TAAAACCAGA TAGGCCAGCG CATCGCCAGT GAAGGCTCCT 5760 

TGGCCGAAAA CATGATCAGC TGCCTTTTGA ACCGCTTGGT AAAGTTCAGG ATAATCATCT 582 0 

TGCAAATGAG CAAGTACGGG ATTGGTCATT GTGACACCAG ACAGCCAATC CCCTCCAGCC 5880 

GTTCGTTGGA CATGAGCCAG TAATGAGGAA TAAAGCTGTG TGTTCCCGGA AAATTTCCCG 594 0 

GGAAATGATC GGGCTACTTC CCGAATAAGA TCCTGAACTT CAAGGTTGAT GGTTAAATCA 6000 

AATTGATCAA CCGGTTCGCC TGCCAACCCG CCGCGAATAT TACTCAGTTC GATGGCAAGG 6060 

AATTGATAAT CACCGACACG GACTTTTTCG CGGATTGTCG AATCCATCTC GGCTAGAAAT 6120 

TGTAGCGCCA GTTGTTGATC CTGAAACAGT CGTTCCTGAT CAAAATGCTG CTGCGGTTTA 6180 

ACGTGATGGT CCTCACGCAA TCTTCGTGTA TTAATTGCAA CCGTTAGTAG CACTGCTTTA 6240 

CGTTGATTGT CATTTAGATC CGCTAAAGCT TTAATCTGAG ACAGTGCGGT GTTAGCAGCA 63 00 

AGTAATTCTT CTTGCGGTAA CCGTTCAATG AAATAGTTCG TCACCGGATC AAAGTCTTGC 6360 

TGCGGATCGT TTAGGAAGCG AAAGAACACA TACGGATTAA TTTCAGCATT CAAGACGCCG 6420 

ACCAGAACCC GGCGAATATC ACCTTCTTGT CCTTCAATCC AGATACCAGC TGCTTTTTGC 64 80 

CGATTCAGCT TGAGATGATA TTCATTTAAC GCCGGTTCGA GAATATC CAG ATCTTGCTTA 654 0 

ATCGTCGTAA TACTGACATC TACCGCATCA GCTAAGGCTG TCATCGTCAA AGTTTCATCC 6600 

GTTGTCAGCA ACATCAGTGT TAGTGCACTC TGCCTCTGAC TGGGATCAAA GGTGAGATCT 6660 

TGCCGTTGAT GTGACAAGGC TGCAGATAGA CTGGCTAAAT CAGCGGCTGC TCCCACAATC 672 0 

CGGTATGAGC TGCCATTGCC TTTGTCCAAT TTCAAATTCA CCGTTGCGAT ATCATGCTCC 6780 

AGTTGCGAAA GCTCACGGTA AATGGTCCGG CGGCTGACGC CCAGCTGTCG CTCCAGCTCG 6840 

TCGCGGCTTA TGCCGGCGGG CTGACTCATC ATCAGTCTGA TCATTTCCTG TTCACGATTC 6900 

GTTAGTAACA TGTTTTTCGC CCCAGACGGC CGCAACTCGA CCTCGCTTAT TTCAATTTCT 6960 

CAATAAGTTT ATCATAGTTC GTCGCGTTCA AAAGACCATC CACGGTATAG ACTTGAACAT 7020 

TGGCAAATTG TAATTTAACA CGCCGGGCAG TTTCTTTCGA TGCGATGATT AAGACATGAT 7080 

CCTTATCATC AATCTCACCG ATCGCAACAT TACGAACCTT GACGTCTTTG TTGAGTTTTC 7140 

GCAACTCAGA GCGGAATGTC GCTTGCGCCA TAGTTGCCGA GCCGATATTT TGATCATGAT 72 00 

GCAGGAAGTC TACTTCTGTA ATCTTATCGA AGTCGATATC GTTAAGCTCG TCTTCTGGCG 72 60 

TTTCCTGCTT AGCTTTTGGC GTTTCTTTGG TTGTGGTTTC ATCTGTCCCG CCAACTGCTT 7320 

CAGCCTTCAA ACTAGCAATG ATCTCATCAT ACTTAGGACT ATTCAAGAAG TTCTCAACAG 73 80 

CGACGTGTGC TGCATCAGGT GTTTGTTTCT TAGCCCGATC AGCCAATTCT TCTTGCGTCA 7440 

CAACTAAGAG TCCCGGTTTA TCCTGCAAGT TGCTAATGGC CGTGTTGGTA ACCGACAGAT 7500 

CCAAACCAGC CTTTTTGACT TTATCGCGCA GAATTGAAGC ACCCATAGCA CTGGAGCCCA 7560 

TGCCGGCATC GCAAGCAAAG ATAATTTGCT TAATGCCTTT AGCCTGGCTC ATGACATCTT 7620 

TAGCAGCAGC CACATCCTGA CCTTTAGCTT CAGCTTTCAT CGACTTCATC TTCGCTTCAC 7680 

TGGCTGCCAA CTCATCGCCA GTACCCTTAT CGCGGCGCAA GATGAATGCC GAAATCAGGA 774 0 

AGGAAACGGC AGTGGGCACC AGTAACCCCA ACGATTAAGC CGATATAGTT TCCGATATCA 7800 

ACCGGTGACA TCGCGAGCAA CGATAGGATG GAGCCGGGAG ATGGCGAACT CTTTAAGCCA 7860 

ACATTGAAGA TTGAGAACAA GGTCGTCCCA GTCACACCAC CAGCCATAAC TGACAGGAAC 7920 

AATGCCGGTT TCATTAGAAC ATATGGGAAG TAAATTTCGT GAATCCCACC TAAGAAATGA 7980 

ATGATGATGG CTGAAGGTGC AGAACCTTTG GCCGCACCCT TACCGAATAA GGCAAATGCA 804 0 

AGCAGGACAC CAAGCCCCGG ACCCGGATCA GGTTCAAGCA GGAACAGGAT GGACTTACCA 8100 



15 



TGTTCGGCTG CTGCCTGAAT CCCAAGCGGT GTTAAGATCC CTTGATTGAT CGCATTATTT 8160 

AGAAACAGGA TCTTAGCTGG TTCAATAAAA ATATTTGCTA ACCATAACAG ACCATGATTG 8220 

ATAATCCAAT CAACGCCGGC TGCCATTGCG TTAGTCAAGC CGGAAATGAT CGGTCCCATT 82 80 

AAGAAGAAGC CAACAATTGC TAATAGCATC CCGATAATGC CGGCACTGAA GTTATTGACC 834 0 

AGCATTTCAA AACCTTGGCG AATCTTGTCT TGGACCCGAT CGTCCCATTT CTTAATACAC 84 00 

CAGCCGCCTA GTGGGCCCAT CACCATTGCC CCAATGAACA TTGGGACATT GGTTCCGACA 84 60 

ATAACCCCCA TTGCAGCAAT GGCGCCAACA ACGCCGCCAC GGTGACCTGC TACCATTGAA 8520 

CCGCCGGAAA AAGCGATGAG CAATGGCAAT AGGTAAGTGA CCATTGGCGT GATCATTTTT 8580 

GCCAGTTGCG CATTTGGCAG CCAGCCACCT TTAAGGAAGA TGGCAGTAAT GAGGCCCCAA 864 0 

GCAATAAAGG CGCCGATGTT AGGTAACACC ATGCCGGAAA GCTTGGTCCC GAATGATTGC 8700 

ATACCGGCCT TCAGATTGAA TTTCTTCTTC TCTGTTGCCG GCGTGTTTGC TGATTTAGCT 8760 

TCCAAAGCAA ACACTCTCCT TTCGCTTGTT TACGAAGATT ATTGTAACCG CTTTATGTAA 8 82 0 

TCGCTGACAA AAGCTACTTT GGCACAGTTA GTTGTGCCAA ATATTCAGCA TCAATCCCAT 8880 

CAGCACTATT TGTGGGTCAA AATAATACGT ATCAGATAGT AACAGTATTC GTTATCTGTT 8940 

TCACAAGTTA TCTAAACCTC GACGCTGTTG GTCGCCTTCA ATTAAGCCAT GTGGATTGCT 9000 

TTTTGAAAAA GAAAAATCAG TTTCTACCAT ATAAATAAGG AACATCTCAG TGCTATTTCA 9060 

GCTGCCAGCG TTAATCATAA AGCCACGCTC CTTCGTGATT CGGTTTACAA TGTGACGGCG 912 0 

ATTTAGTCAC AGCGCCGGAT TTTTAAAAGA ATTCGATTGC NAGCTTCTAG CGACTTCAGT 9180 
TNNTCNNCNA NCGGNNCTTC AATCCCTNNN NCCCCGC 9217 



<210> 11 
<211> 4998 
<212> DNA 

<213> LACTOBACILLUS RHAMNOSUS 
<400> 11 

AGGAATCAAA CAGCCTTCAA ATATTAGCTA ATTTTTGTAT ATTTGTTTAT AAAATGGCCA 60 

AAATAAAAAA ACAAATAATC GATCATTGAA AAATTTTTTT GCCGCACATT AAAAAAATAT 12 0 

GGTTGACAAT TTTTAAAATG TCGTTATGAT GAGAGTCACA TTAAATCAAT AGCCATGAAG 180 

TTGTGATTAG ACCAAGTAGG TTGGCACCAA TCCACAGAGA GCGCCGATTG CTGAGAACGC 24 0 

GTGATTGACC GACTGAACAC ACATCTAAGA ACTTGATAGC CGAACCGAGT AAGCTATCAC 300 

GCACCTGTTG CGTTATCACC GCTGCCAATA ACAGTTCGCG CAAGCCGACA TGGGATTGGT 360 

AGATGAGGTT TGGGTCGTAA GGTCCAGACA AATTGAGGTG GTACCGCGAA GTTGATTCGC 42 0 

CCTCGAAAAC GTTAAAAACC GTTTTCGAGG GCGTTTTTTT TGTTGAATTC GTTTCGATTT 480 

TTCCCAACAA AACGTGCACG CGATCACTTA ATGACCACAG CTTCGTGCAA ACGGAAGGAG 54 0 

CAACCCTATG TCAAATCGAC ACTTACCAGT CGGCACCCGC GATGAATTCG GTCCCCGGGC 600 

GATTCGTAAA GAAAATCTCA TTCAAATGAT GAGCCACCGA TTCATTGCTT CAGGGTATGA 660 

GCGCGTTAAA ACGC CATTAT TGGAATACCG TGATGTTTTC CAGCCATTGA CGGTTCGCGG 72 0 

TGAACAACCT TACCAAATGT TAGATGATGC CGGAGAGGCG GTTGTGATGC GTCCCGACCT 78 0 

CACATTACCG TTAGCGCGTT TACTGAGTAC CACCAGCATT CAGCCTCCTG TTCAATGGTG 84 0 

GTATGTGGGA GACGTTTTTC GCGTCCGAAA AAGCTTAAGT GGTACCTATA AC C AAATG AC 900 

ACAAGCCGGT ATCGAATTAA TCGGATACGC CTCGATAAAA GCCGAATGGG CCTGCTTGAG 960 

TGAAGCAACC CGGATCTGTG AAGACTTGGG ATTAACGGAC CTAACCTTGG AATTGTCTGA 102 0 

TGTCCAGTTC GTATCGCAAG TCATGCAGGC ATTACCACTT GATCCAGCGA CAGCATCCGC 1080 

ATTGCAAGCA GCATTTTTCA AAAAGAATCT CAGTACCTAT CAACAACTCA TTGCGCCATT 114 0 

ACGTGCGGAA CCGTTATACC CATTCTTGCA GCAATGGCCA TGGTTGTTCG GTGAGGCTGC 1200 

CACGATTTTC ACTCAGCTTG CCCAACTGTT GCCGCCAACG TTACTGCACA GTCGCCTAAA 12 60 

GCCATTACAA CAAACTGTTG CTTTTCTTCA ACATCAATTT CCCCAAGTCA CGATAACCGT 1320 

TGATTTAACC AGCCAACCGC CACAATCTTA CTACACCGGG CTCTTTTTCC ACGCCTACGC 13 80 

CAGTGATAGT CGTCAATATC TGTTTAGTGG CGGACGCTAT GATCAACTGT TGGCCAGCTT 144 0 

TCAGCAAGAC CTGCTGCCAG CTGTCGGCTT GGCCTTTGAT GTGGACGCCT TATCCGATAT 1500 

TTTGCCGGAT GATCCCAAAC CGGCCCTCAC ACTGGTTTAT GGCCGTCCGT CTCAATGGCA 1560 

AGAGGCCGCG GCAGTCGTTG CGACAACCCC GCACGCACAA CTTTGCCTAG TCGATTCGCT 162 0 

TGCTGAAGCC AAGACGATGG CGCAAAAGTA TCACGCCAAA TTAATCGATT TATCCCCAAA 1680 

GGAGGCAATG CAATGACCCT CACAATCGCC TTGGCAAAAG GGCGCACGAC CACTCAGGTT 1740 
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TTGCCATTAC TCACTGCAGC AGGCATTGAC TGCCAGGCAC TTTCGACTAA AAGCCGCCGT 1800 

TTGATTTTTA CCGAAAACCC TGACTACCAC TTTATTCTTG TCAAAGCCGC GGACGTTCTC 1860 

ACTTATTTGA ATCGCGGAAC CGTTGATATC GGGATTGTGG GTTCAGATGT CCTTGAAGAA 1920 

CAAGGCCATC AGCAGTTTGA CATGCTTGAT CTTAAAACCG GCCGGTGCCG ATTCATCCTG 1980 

GCTTCAACAC CCGACTTTGA TCCGCAAAAA ACCAAACGCA AACTGATTGC CACCAAATAC 2 04 0 

CCCCATCTTG CTCAGCGCTA TTTTCAAAAC CAAGGTGAAG ATGTTGAGAT TATCAAGATT 2100 

GAAGGATCGG TAGAATTGGC GCCGCTCACG GGGATGGCAG ATGCCATTGT CGATATCACC 2160 

GAAACCGGCA CCACCTTACG CGAAAACAAC CTCAAGATTT TTGCTACTTT AACGCCCGTT 222 0 

TCAACGCATC TGGTGGTTAA TCGATTAGCA TTAAAACAAA AAAAGCCGGC CATTTACCAG 22 80 

CTTATTCAGT CGCTACAACA AGTTCGTCCT CAGGAGGCTT AACATGAAAA TTCTTACCGG 2340 

TACCTTAACC GAGCTTCAAC AACAAGTGAC CACCCGCCAG CAAACCGTTG CCCAGAATCC 24 00 

GGCAGTGCAG ACCACCGTCC AAAAAATTCT GGCAGACGTC AAACTAAATG GGGACAAGGC 2460 

TTTACTTGCC TACAATGCCA CTTTTGATGA TGTTGCTATC TCCGACCTCC GCGTACCACA 2 520 

AGCGCAAATC AATGCCGCAA TGGCTGATCT CTCGCCAAAA TTACTGGCAG CATTAACCCT 2580 

TGCCAAAAAA AACATCACCA GTTCTCACCA GCTAGAAATG AGCCAAGGCT TTATTGATAG 2640 

CCCATATCCC GGTGTTATCC GTGGTCAAAA ACTAACGCCA CTAGCCGCGG TAGGTTTGTA 2700 

TGTCCCAGGC GGCACCGCGG CTTATCCCTC CACGATTCTG ATGACCGCAA TTCCGGCTAA 2760 

ACTCGCAGGG GTCAAGAAAA TCGTCATGGT AACGCCGCCA CAAGCAAAAG GTTTAAATCC 2 82 0 

AGCTGTATTG GCGGCCGCAA AACTAGCAGG GGTGGACGAA ATTTATCAGG TTGGCGGTGC 2 880 

CCAAGCGATT GGCGCATTGA CTTATGGCAC TGAAAGTATT CCCAAAGTCG ATAAAATTTT 2 940 

AGGCCCCGGA AATCGCTACG TTGCTGAAGC TAAAAAACAG GTTTTTGGCG ATGTTGCGAT 3 000 

TGATATGATC GCTGGCCCAT CCGAAATCGG CATTATTGCT GATGATTCAG CAGATCCGGT 3 060 

ACGGGTGGCA GCTGACCTTT TGTCACAAGC AGAGCACGAT CCAAACGCGC GCGCAATGTT 3120 

GGTGACGACT AGTCCAGCGC TGGCAGATGC CGTCAGTAAG GCGGTTGACT CACAACTGCT 3180 

AAGTTTGCCG CGTAAGGCGA TTGCACAAGC AGCGATCACC AACCAAGGTT TTATCGCGAT 324 0 

TGTTCCTGAC GTAGCTTCTG CATTTTGCTT AATGAATACC ATCGCCCCGG AACATTTGGA 3300 

AATTCAATTA CCCAATCCAA TCACTTATCT CAATGAAATT CACAATGCCG GTTCCGTTTT 3360 

CTTAGGTGAA AATGCCGCCG AACCAGTTGG CGATTATGTT GCCGGGCCAA ATCATGTTTT 342 0 

GCCAACAGCC GGATCGGCAC GATTTTTCTC ACCACTGGGC GTTTATGACT TCGTGAAGCG 34 80 

TACTCAATTC ATTCAATATA GTGCCGCGGC ATTGGCAACT CAAGCAGATG CAATTGTGAC 3540 

GCTGGCACAA ACTGAAGGAC TGGATGGGCA TGCGGAGGCG ATTTTGAAAC GGATTACGCG 3 600 

TTAGAGCATG TTTTTATGAG TTGAAATGAT GTTTTAGGAC GCGCTCCCCC GACGCAGAAG 3660 

CCTGCGTATA AGGACCTTGG TCGCAATGGC CAAAGCCCGG CCATCACGCT TAAGGCCACT 3720 

TACACTCCGA CTTCTAACCG CGCTGGCTCG CGCTCTCACC ATAACGCGCT CCCCGGCGCA 3780 

GAAGTCTGCG TGTAAGGACC TTGGTCGCAA TGGCCAAAAC CGGGCCATCA CGCCCAAGGC 3 84 0 

CGCTTACACT CCGACTTCTA ACCGCGCCGG CTCGCGCTCA CTTTTCTAGG AGGTTTATCA 3 900 

TGCGTACAGC AACGATCACT CGGACAACTA AGGAAACCGC GATAACGATT AGTTTGAACC 3 960 

TTGACCAGCA AAGCGGTATT GATATTGATA CCGGCATTGG GTTCTTCGAT CATATGCTTG 4 02 0 

ATGCTTTTGC TAAACATGGA CGCTTTGGTT TAATCGTTAA AGCTCAAGGT GATTTAGACG 4 080 

TGGATCCGCA TCATACGATT GAAGATACAG GCATCGTCTT GGGAAGTTGC TTTAAACAAA 414 0 

CGCTGGGTGA CAAAGCTGGC ATCGAACGCT TTGGCAACGC ATTTGTGCCG ATGGATGAAA 42 00 

GCCTTGCCCG CGTGGTGGTG GATCTTTCCG GGCGTGCTTA TCTTGTGTTT GATGCTGAAT 4260 

TAACCAATCA ACGACTCGGA GGATTTGATA CGGAAGTGAC GGAAGATTTT TTCCAGGCTA 4320 

TGGCCTTTGC AGGTGAATTC AATCTCCATG CCGCTGTTTT ATACGGGGCG TAATACGCAT 4380 

CATAAAATTG AAGCGTTGTT TAAAGCATTG GGCCGTAGCA TGCAGGCGGC GGTGGCGCTT 4440 

AATCCGGCAG TGAAGGGGAT TCCCTCAACC AAAAGAAGTG ATTTCATGAT TGGGATCGTT 4500 

GACTACGATA CGGGCAACAC GTTGAATGTC AAAAAAGCGC TTGATTATCT GGCTATTGAC 4560 

AACCAACTTT CAGCTGATCC TACAGTCATT CTGGCTACAA CCAGGTTTAA TCATGCCAGG 462 0 

AGTGGGAGCT TTTAAAGCCG CCATGTCTGC ATTGACCCAA CGCGACCTGG TTCCGGGTTA 4680 

TCCGTCAATT TGCGGCTACC GGCAAACCCT TACTCGGCAT TTGCCTGGGA ATGCAATTGT 474 0 

TATTCGATCG CAGCTTTGAA TTCGGGGAAA CAGCGGGACT GGGCCTCATC CCTGGCACGG 4 800 

TGGTCGCAAT TCCTCCACGA GCAGGATTCC CGACTCCGCA CATGGGGTGG AACACCAATA 4 860 

CGATCACCCA ACCTGATCGT GATTGTCGGC TTGCTCATGG TGATGTACTA CTACAAATTC 4 920 

ACCAAGAAGC TCGTCAGAAT CATCATGATA CCAGTCGGCT GGTTCGTGAA GCCAGAAAAG 4 980 
AAGATGGCGA TGCAGCTT 4998 
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<210> 12 
<211> 10180 
<212> DNA 

<213> LACTOBACILLUS RHAMNOSUS 
<400> 12 

AGGACATTTG CTGAAAGTTC TGAATGGCCC GCGAATCCAA GCTTGAATTG AAGATTGACG 60 

AAATTAAATA GTAAAAAAGC GCAAAGCACG GCTTTGAACG AGAATGGTAC CGCCTTAACG 120 

GGTGTCTCGA TCAAGGCGGG GCTTTTTTAA TATTCTGGTA ATCGGCGGTA AGTGGAGGTA 180 

GCGATGGTGA AACGGATGCT GCATTGTAAA CGGTTAGTTG TCAAAATAGG GACGAGTAGT 240 

TTGATTCATC AAAATGGCAA GGTTAATTTG CAGACCATAG ATCGGCTGGC GTATACGTTG 3 00 

GCGGCTTTGA CGAATCAAGG TTATGAGCTG GTTTTAGTCA CGTCTGGTGC GATTGGGGTT 3 60 

GGGATGGCCA AGCTTGGTGT GACGGTGCGG CCTGCTGAAA TTGCTCAGCA GCAGGCGTTG 420 

GCGGCGATTG GTCAATCAGA GTTAATGACG TTGTATACGC AAAGGTTTAG CGATTATGGC 480 

GCTAAAATTG GTCAGTTGTT GTTAACGCAT GACGTTTTTG ATTATCCGCA AACTCGGCAG 54 0 

CATGTTTTGG ATACCATCGA TGCTTTGCTG AAGCGGCAGG TGATGCCAAT CATTAATGAA 600 

AATGATAGCG TTGCGGTGGA TGAATTGGAT CATCGTACGA CTTTTGGCGA CAATGACCAA 660 

CTTTCCGCCT TGGTCGCGAA GCAAATCGGA GCAGACTTAC TGGTGGTGCT TTCCGATATT 720 

GACGGGCTTT ATGATCGCGA TCCCAATCGC CATGCAAACG CCGCCTTGAT CCCGGCGATT 780 

ACCCATGTGT CCGCTAAAGT TTTGGCTGGC GCAGGAGGCA GTTCAACCCG GTTTGGAACC 840 

GGGGGAATGG TGACGAAGCT TAAGGCGGCA CAAGTGATGA TGCGAGCAGG GAAGCACATG 900 

GTTTTAACGA GTGGTCGTGA CCCACGCATT ATTTTGCGAG TCGTTGCCGG CGAGTCAGTG 960 

GGAACATGGT TCGGGACAGA ACTTGAGCCT GTGCCATCTG AAGTTCACGC GGCTAACTGA 1020 

TGTTTAACGA GGTTGCTGAA CGAACAGTCT TTAAAAAAAC GAACGGTTGC GCCTGTCAGG 1080 

GTACAAGGAG GACGATTAAA AATGGATGTC ACCACGATTG ATCTGGAACA AATGGGCCGA 1140 

GCAGCAAAGG CCGCGGCGAC TGTCTTGAGC CAGTTGACGA CCGCACAGAA AAATGCCGGG 1200 

TTGTTGGCCA TGGTTACGGC TCTTGAAACG CATACTGAAA CAATTTTGGG AGCTAATCAT 1260 

GAAGATCTAA AAGCGGCAGC AAGCTTGCCG GCTAAGTTCA CGGATCGATT GGTACTGACA 1320 

GCCGAGCGGA TTGCTGACAT GGCAGCAGGG GTTCGCCAAG TTGCCGCCTT ACCTGATCCA 1380 

ACCGCCCAGA CGGATAAGGC CTGGGTGAAT CACGCAGGAC TGAATATTGC GCAAAAACGG 1440 

GTACCTTTAG GGGTGGTCGG GATGATTTAT GAGGCCCGGC CAAATGTAAC CGTTGATGCT 1500 

GCTGCGTTAA CTTTTAAAAG TGGCAATGCG GTCATTCTCC GTGGCGGTAA AGAGGCGCTG 1560 

CACAGCAATT TGGCCTTGGC GACCGTTTTA CAGGCTGCAT TGACCGCACA AGGATTGCCA 162 0 

AAAGACGCGA TTCAATTAAT CACGGACCCG AAGCGAGAAG TCGCGAATCA GATGATGCAC 1680 

CTGAATGGCT ACATTGATGT GCTGATTCCG CGTGGTGGCC GAGGGTTGAT TAAAGCAGTC 1740 

GTTGAACAGG CTACCGTACC GGTCATTGAA ACCGGGGCGG GCAATTGTCA CATTTATGTT 1800 

GATGCGTATG CGCAAGCCCA GATGGCAATC GACATTGTTG TCAACGCCAA AGTTCAGCGG 1860 

CCGTCTGTTT GCAATGCGGC CGAGAAACTT TTAATCCACG CTGATGTTGC AAACGCGCAG 1920 

CTGCCTTTAA TTGCTGCGGC ACTGCAAGCG CATGGTGTCG AATTGCGCGG TGATGAACGG 1980 

GCGCGGGCAA TTGTGCCGAA CATGCAGATC GCCACGGAAG AAGACTGGGA TACCGAATAT 2040 

AATGACTTAA TTATGGCGGT CAAGGTGGTG GATTCCGAGG AAGAAGCGAT TGCGCATATC 2100 

AACGCACACA ACACGAAGCA CAGCGAGGCC ATCATTACGG ATAACTACCA AAATAGTCAG 2160 

CAATTCCTCC AACAGGTAGA TGCGGCTGTT GTCTATGTGA ATGCCTCAAC TCGGTTTACA 222 0 

GACGGCTTCG AGTTCGGTTT CGGCGCAGAG ATCGGTATTA GTACGCAAAA ATTACACGCA 22 80 

CGCGGACCGA TGGGGTTAGC GGCGTTGACG ACGATTAAGT ATCAGGTGCT GGGTAACGGA 2340 

CAGGTACGCG AAGGTTAGTT CAACAATTAA GCGAAAACGC AGGCAAGCAC AAGGTCTTTT 2400 

CAACGTGCTT ACCTGCGTTT TTTGGTGTTA CCGGGATACC CACTTTTTTA TAGTAGACTG 2460 

GTGAAAACCG AAGATGACCA TCGTTAACAT GAGGGCTAAC ACGCCACATG CAGGAAATCC 252 0 

CCATAAACCG CCAGCAGCAT CCATGACACT GCCAGCGTAT AAACTGCCAA TCGGGGTTGA 2580 

TCCTTGATTG AGCAAAACGT AAACACTCAT AATCCGCCCG CGCAGTTGAT TGGGAATGCC 2 64 0 

AAATTGAAAC GAGGCGTTGG ACTGGTTCAG GAAAACCATG TTACAAAAGC CGATGAGAAC 2700 

CATGAGCAGC ATGGCAAGCC AGTAGACATG AATGAACAGC ATGGACGACT GAATCAAGGC 2760 

CGTGCCGACT GCTACAGCCA AATAAAGATC CCGGCGCAGG CCGAAGCTGG CAAGATAACT 2 820 

CATGAGAAAA GCTGCTACCA GTGAGCCGAC ACCAGTAGCA GACAAAAGGC TAGCATAACC 2 880 

TTGAGCGCCG CGGTGCAAAA CCTCCTCGGC ATAGATCGGG ATGATGACGT TATTGTTGAA 2 94 0 

GTTTAATGTA CAGATGACCA GCATCAATTC AGCACTGAGT TTCACGTCTG CATGATGCAA 3 000 

GATATAACTC AACCCTTCCC GAATATCTAA TAAGATGTGG CGTGAACGAT GACTGGCAAT 3 060 
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AGGATGATCT TGGTGAATCA TTAACAAACC GGCAATAATC GCCACATAAC TAAGCGTATC 312 0 

AATCAGAAAA CACGGTGCCA CGCCCAGCGT CACCATTAAG ATACCTGCCA GTGACGGACC 3180 

GGCAATTTTA GCCAAATTGA AAATGGATGA GTTTAGCGAA ATGCCATTAA TTAAATCTTT 3240 

TTTGCCTACA AGTTCAATAA CATATGATTG CCGCGTTGGC GTATCGAAAC TCTGAAGGAT 3 3 00 

GCCATAGCCC AAGGCAATCG CGAGAATCTG CCAATACTGG ACGATCTTCA AATAGGTAAT 33 60 

CAACGTCATC GTAGCACCCA ACAGTAAAAA GCCGAATTGG GTAAACAAAA GAATTTGTCG 342 0 

CTTGGGGTAG CGATCAATCA ATGTTCCGGC GACCAAAGTC AGCGCCATGA TCGGAACAAA 34 80 

CTGTGCCGCC GCTAGCAAAC CAACTAGAAA AGCGGATTTT GTCATTTGAT AGACAAGCCA 3540 

GGTTTGCGTT GTTCGCTGAA TCCAGGTTCC CATAACGGAA ATACATTGGC CCGTCCAAAA 3600 

TCGACGAAAG TTCTTTGAAC GCAGCGAAGA AAAGGTTGCT GCGAAAACGT GTCGGTTCAT 3660 

TTGATCATCA CCTTGCCTTG AGACTTAGAA CCTGTCTAGT ATCTGCTGAA TCTGGTAGAA 3720 

TTGTGGAAAA CCGACTGAGG AGTTTGTCAT GCCAGATTAT CCAAGCAATA TTTCTCGAGC 37 80 

GCAATTTGCG TTAATACAAC CTGATTTAGA AAACTTCCGC AAGCATACAA GACCGCGTCG 3840 

TTATGATCTT TATGACGTAT TCAATGCCAT CCTTTACTCG CTTACTACAG GGTGTCAATG 3900 

GCGTGAATTA CCGCACGATT TCCCGGAATG GCACACTGTC TACCGCTATT ACGATATGTG 3 960 

GCGAGATAAA CCAGACCCGA CAGCTGATTC GCTATTAGAA AGGCTTTTAA AAAAACTGTC 4020 

GCTTCCTATC GTTTTGCACA GGGCCGATCG GCCCGAACGT CGTTTGTGAT TGTTGATGCT 4 080 

CAAAGTGTTA AAACCACTGA TTTAACGAAA AATAGTGGCT ACGATGGCGG CAAAAAGATT 4140 

TCAGGGATTA AGCGTCATAT GGCGGTCGAT ATTAACGGTT TACCACAAGC CATTCTCGTG 42 00 

ACACGAGCTA ATGTAGTGGA TGGTGAAAAA CTATAAAAGT ACTTTAATAA TAGGATTTAC 42 60 

CAATAGTTCG GCGTATAATA AGTGCAAGCC TCATTTGCCC GAAATGCCTA TGCTTTGGGA 4320 

TTTACCCTTG CACTTATCGC TGACCTATCG GAGGAATTGA TCATGGTTTA TCGTCAAAAA 43 80 

GCAACGCAAC TGTCACTTGA ATCCTTTGGA AGCGCTCTGG GAACACCGCT CAGCCCGGAC 4440 

AACGAGTGGG TTCAATATGC AGAATTGATC CCATGGGCCA AACTTGAAGA GGCATACCAA 4500 

TTACAGTTTC CTTCAAAAAC CGGCCGAGCA GCGAAGCCAT TTCGATTGCT TTATGGCGCA 4560 

ACGTTGATCA AGTTGAAGAA AGGCCTGACC GACCGCCAAG TTGTCGACGA TATCCGTGAT 4 62 0 

ACACCAGCCT ATCAGTACTT CATCGGGTTA CCCGAATATC GCGCTAAGAA GCCATTTGAA 4 680 

CACACAACGT TGGTGCACTT TCGCCAACGG CTTTCAGCCA TCTCAGATTT GATCCGCAAC 474 0 

ATTACTAATG ACTTCACGCG CGAGCGGTTG GAGGCCGATC TACCTGAGGG GACGCATGTT 4 8 00 

TTGATTAGTG ATGCGACTGC CGTTCCGGTC AAGATCAAGT ATCCCCAAGA TACAACGCTG 4 860 

CTTAACCAGA GTCGTTTGAA TCTCGAACAA ATGGTCACAG ATCTGGCCCA CGGGTTAGGT 4 92 0 

GTGGAAATTC CGCGGACATA CAGACGTGAA GCAAAAGGTA AGTGGACCGC TTTTTCGAGG 4 980 

AAACCGCGGC GTCAAAACAA GGAACGCCGC AAACAGCTTC AAGCTCAGCT ACAATACATC 504 0 

CGAAGAGATC ACTAAGATGA CAAAAAGATT TCTTAATTGG TATACTTTTT GATGTACTTG 5100 

TTAGACTAGC TCACATTAAA CGTTGACGCT TGTTGGAACA CGCATATACT AAGAACGTAA 5160 

ATATTGGTAT ATGAAAGGGA GTTCACAATG CGTATCGAGG AAGATTGTAT TGGCAAGCTG 522 0 

GCAGTAGATG AGGATGTTTT ATATGGGATC CACACGACCC GCGCACTGGC GAATTTTCCA 52 80 

ATTAGTCATG AACGGACCGA TGCTTTGCTT TTTAAAAGTC TGATTATCAT TAAAAAGGCG 5340 

GCGGCGCAAG TGAATGCTGC TGGCGGGACA TTGTCAGCCG CTAAAGCGAA AGCAATTGTT 5400 

GCGGCATGTA ACAGCTTGTT GATGGGTGAA CATCGTGATG CACTGGTGGC GCCGGCGATT 5460 

CAAGGAAGTG CCGGGACTTC GGTTAATATG AATGTTAACG AGGTCATTGC CAACTTGGCC 5520 

AGTCAGCATA CCGCTGAGCC GGTGCACCCG AATGACGATG TGAACCAGAG TCAGTCAACG 5580 

AATGATACTT ATCCCACAGC TGGGAAAATG GCTGCTTTGC AAGCTTTACC GCCATTGCAG 564 0 

CAAGCCTTGA CCTTTTTAAT TAAGTCGTTG TTGGTCAAAG CGGACGAGTT TGCGAACGTG 5700 

GTTAAAGTCG GGCGCACACA ATTGCAGGAT GCAGTGCCAA CTACATTCGG TCATAGTTTT 5760 

CATGCGTATG CCAGTTTGTT CCAGCGCGAC CAAAAACGGC TGACGCGAGC GGCGGAAGAT 582 0 

TTACGCCAGG TCAATTTAGG GGGGACGGCA ATCGGTACCG GGTTGAACGC GACTCCTTAT 5880 

TATCGCGCGC ACATTGTGTC CCAGGTTAAC CGGCTCATTG ACTTAAAGCT TAAAGATAAT 594 0 

GGTTACTATA CCCAATATTT ACTTGCCGAT ACTGTACAAC TAAAAAGCAA ATATGCGATT 600 0 

CTACTCTACA AGCTAATGCG CGAAGCTGAC AAAGATCACG GTCAGACCAT TTCCATTGTT 6060 

CAAGGAACCC CTGATGAATT TAAAACATGG CTTGGCGCGC CAAAATCGTA TACATATGGT 612 0 

CGCTTGAAAG ACAAAATACT AAAGCCAGCC ATTGATGAAA TCAATCTCAA AATAAATGAT 618 0 

TTAGATTTAA ACTTATTTCA AGCAAGACGC GGCCGACAAG TTGTCCAAGT TGAAATTCAT 624 0 

AATAATTTTC TGCGCAGATA TCCAAGGACA GATCAGTAAA TGCAATTAAT CAAAATATAT 63 00 

GTTAAAATAT CGTTAATCGA AGAGGCTCAT AAACATCACT AGACCGTGTA GTCCGCAAGC 63 60 

TACACGGTTT TTTTGTCTCA AAAAGCCATC ACCTCCGCAA GAAGATGATG GCCCGGTGCC 642 0 
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AAGCACTGAA CTCGGCCGCT ACTTACTCTA CTTGCGATTG TTCAGCTTGT CTTCTACCAA 64 80 

GAGCAGAAAG ACACCGACAA GTAAAGGCGC GATGATCAAT ATCGGTCGCA CCGGTATTTT 6540 

AGCGCAGGAT GAGCTCGGAG AC CT AG AT AA AGTCAACAAG CAGGCGTTGT TTGATGTGGT 6600 

TGCGGACTTA CCTGATTTTA TCGTCGGCAT CAAGGCCCGT GAAAGCCATT CGGTGGTGAT 6660 

TGATAATGGC ATCAAGCCAC TATTGGCGGC AAGATCATAT GCGGCTTTGC TCGGACATCT 6720 

GCCGATTATG GTGCATGTCG GGGCCAATCC GCCTGAACTC AAAGATATTT TGCAGGCGAT 6780 

GGGCACGGGG GATGTTCTGA CGCATGCTTA TAACGGCAAG CCAAATGGGA TGATTGATGA 6840 

AAACGGTGAG ATCAAGGAAT TCGTCTATGA TGCATATGAC CGTGGGGTTG TTTTCGATGT 6900 

GGGCCATGGG ACAGATTCGT TTAATTTTAA AACCATGCAG ATTGCCCGCG ATCATGGCCT 6960 

TGATCCTAAA TCCTTGAGCA CGGATATTTA CCACCGCAAT CGTGAAAATG GTCCCGTTTA 702 0 

TGACATGGCG ACGACGATGG AAAAGATGTT GCTGCTCGGC TATACCTTAC CAGAAGTTAT 7080 

TCGGATGGTG ACTTTTGCAC CGGCGGACAC CTTCCATCTT TTGAATAAAG GCCGGTTGCG 714 0 

ACCAGGAAAA GATGCGGACG TGACCATTTT TAACCTAACA AAAGGTGATA AGGTATTAAC 7200 

GGATTCTAAT GGCAACACAA AAACCGGCCA GCAACTCATC GCGCCAATTT ACACAGTTGT 7260 

TGGCGGGGCG GTTTACGATT TGGAGGAACA ACACGCATGA CAGATTATTA CAGCACTTAC 732 0 

GATTTGAAGC ACGTGATCAA CGCTAGCGGT AAAATGAC C A TTCTGGGCGT TTCCAAAGTC 73 80 

CCGGAGGCCG CGATTCAGGC GCAGCAGTTT GGGGATACCC ACTTTTTTGA AATGAAGGAT 7440 

CTGGTTGATA AAACTGGCGC GTACATTGCC AAAAAACTGG GAACTGAAGG CGCTGTGGTG 7500 

GTGAACTCAG CGTCGGCCGG GATTGCTGAA GCTGTTGCCG GAATTATCGG TGAAGGTAGT 7560 

AAGTATCATG TTTATCATCC GTTTTCTTCG CGGTATACCA AGCGTGAAAT CATTTTGCCT 7620 

AAGGGACAGA ATGTTGATTA TGGCACGCCG GAAGAAGTCA TGATTGAACT CGGCGGCGGT 7680 

CAGGTAGTTG AGGCCGGGTA TGC CAATATG TGCACGCCGG AACATGTGGA GATGATGATC 774 0 

ACAGCCAACA CTGCAGCAAT TTTCTATGTG AAAAGTCATC ACGCGGTGCA AAAAAGCATG 7800 

CTGACAATTC AGGAAGCCTT GGAGATTGCT CATCGCCACG ATCTTCCGTT GATTCTCGAT 7860 

GCTGCGGCGG AAGAGGATTT GCACAAGTAT GTCGAAATGG GCGTTGACGT GGTGCTGTTT 7 920 

TCTGGGGCCA AGGCGATTGA AGGCCCAGCG TCAGGCTTGG TTTTCGGCAA GGAGCCGTAT 7980 

ATCGGTTGGA CGAAACTGCA AGGACTTGGG ATTGGCCGGG CCATGAAAAT CGGCAAGGAA 8040 

AATCTGCTCG GGTTTACCAC CGCACTTAGC CAATATCTGG ATCACGGTCC AGAGTCCGGT 8100 

GACGCGATGA AGAAGCGGCT ACACCCATTC GTGGCCGCTT TGAATGAGGT GTCACACCTG 8160 

AACGTGAAGG AAGTCCAAGA TGGCGCCGGA CGCCCGATTT TCCGGGCCGC GGTGACGGTA 822 0 

GAAGCCTCCA GTCCCAAGAA TGCCAAGCAG GTTACAGCCG AACTAAAGGT AGGGGATCCT 82 80 

CGAAAAACGT ATCTAGACTC TCTTCTGACT AGGCCCTATA TGATTTATAA AGATAGAAGC 834 0 

CAAGGGCCAA AGCTCTTTAA TCTAATCAAA CAAATATGGC AAGGTCGAAC TGTTTTGCTG 84 00 

GTTGAGGGTT CTCAGACACG ATTTGGTATT GGAAACGATC TTTTGAAGAA TGCCGCATCA 84 60 

ATTAAAAGGA TTGTCTGTCC TTCTGAAAAT GCTTTTGAAC GATACGATGA AATTTTAGAT 8520 

GTTATTGTTC GTATTGTCGA GAAGCTTAAG GATCCACTTG ATTGGTGGAG TCGGTACCAA 8580 

AACCAATCGT CTTTTCGCCA ATCCGGTTTT TGACAATATT TTCAATACCG TCAAAGGCAC 864 0 

CGCCGACAAT AAAGAGAATA TTAGTGGTAT CGATTTGGAT AAACTCCTGC TGCGGATGCT 8700 

TACGTCCACC CTGTGGCGGA ACATTGGCAA TCGTACCTTC CAAGATCTTC AACAAAGCTT 8760 

GCTGAACGCC TTCACCGGAA ACATCACGGG TAATCGAAAC GTTCTCGGCT TTCTTGGCGA 882 0 

TCTTGTCGAT TTCGTCAATG TAAACGATAC CCTTTTCAGC GCGCTCAACA TCGTAATCAG 8880 

CATTTTGCAG CAATTTAAGC AAAATGTTCT CGACGTCTTC GCCCACATAA CCAGCTTCTG 8 94 0 

TTAACGTTGT CGCGTCCGCA ATGGCAAATG GCACATTCAG GATCTTGGCT AATGTCTGCG 9000 

CCAAGAATGT TTTCCCTGAA CCGGTTGGGC CGATCAGTGC AATGTTACTC TTTTGGAGTT 9060 

CAGTATCGTC TTTTGTCGCA GTCTGCATCT GGTTAACGCG CTTGTAGTGA TTATAAACGG 912 0 

CAACCGAAAG TGCTTTTTTC GCAGCATCCT GCCCAATCAC GTAATCATTA AGTGATTTCA 9180 

TGATTTCGAT TGGCTTAGGG ACTTCGAGTA GATTCTGATA GGCTTCTTCT TTAAATTCTT 924 0 

CGTCAATGAT CTCTTTGCAG AGGTCGATAC ATTCATTACA AATATAAACC CCAGGGCCAG 93 00 

CAACGATTTT CTTCACTTGA TCCTGAGACT TGCCACAAAA AGAGCAGGTC ACCGGACCCG 93 60 

TTGTTTCAAC GTTGTCAAAC ATCTAATTCA ACCCTTTCTT GTTACCTTCA TTCTACCAGA 942 0 

ACCGTCAAGT ACCGACTAGC AACTAACCGC TATGCCAATG TCAAGGGATC TGTTCGGCTT 94 8 0 

TTTGGACCTG TTAAGACGAC AAAAGAGACG ATCAAGGATC GTCTCTTTGA CGCGACTGTG 954 0 

ACAACTATTT AGCTGACTTC TTGTCAGAAT CAGCCTTATC AGCTGTTTCA TCCTTGGCCG 9600 

CTTCGACCTC TTTGGCATTG TCAGTAATGA TGTCGATGGC TTCTTTAACC CCAATATCGT 9660 

GCTTGAGCAT ATCTTCACTC AATGCCTGAC GAACGGCTTT TTCATCCATG TTGTATTCGG 972 0 

AAGCTAAATT CTTAACTTCT TCGGTCACTT GATCTTCAGT TGGCTGAATA TCTTCTGCCT 9780 

TAACGATGGC TTCAAGAACC AAGTTAGTAC GAACCCGAGT TTCTGCATCG GCTTCAAACT 984 0 
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GTTTATGCAG ATCTTCTTCA GTCGTACCAG TCAATTGATA GTACATCTTA GGACTGATAC 9900 
CTTGGCGCTG CATATTGCCT AGGTATTGAT CCATTTGATT ATGCACTTCT TGTTCAATCA 9960 
TCGCATTTGG CACTTCTTCG ATCGTTGCGT TCTCGGTAGC CTTCTTGATG GCCGCTTCCT 10020 
GAACCGCATT CTTGGCCGCT TCTTTACGCT GATCGGTCAA TTCTTTCTTG ATCTTGTCTT 10080 
TTAACTCAGC CAATGTATCG ACATCATCAT CAAGATCCTT GGCAAAGTCA TCGTCTAATT 10140 
CTGGCAATTC CTTGACCTTA ACTTCATGAA TGGTGGTTTT 10180 



<210> 13 
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<213> LACTOBACILLUS RHAMNOSUS 



<400> 13 

AGGCGGTGAA GGTTATGTGC GGATTTCGTA TGCGGCCTCG ATGGCGGATT TGAAACTGGC 60 

GGCTGAGCGC ATTAAGCAGT TTATGGCAAC GCATTAGGTA GGCAGGTTTG CAGTTGGACG 120 

ATAACGCGCT CAAAGGGGAA TGATGATGAA GAAAATTTTA ATGTATAGTG TTCGACCAGA 180 

CGAACAACCA GCGATTGATG ACTGGGTTGC TGCCAATGAT CTTCAAGTTG AT AC C AAT AC 240 

CGTTGCCTTC AATGCTGATA CGGTTGATCT GGCTAAGGGC TACGATGGGG TTGTCATTCA 300 

ACAGCATGGC GCCATTCCAG AACCGCTTGT TTATCAGAAG TTGAAGTCAT TCGGGATGAA 360 

GCAGTTGACT TTGCGGATTA CCGGCTATGA CATTGTTAAT CTCGATGCTG CGACTGCCAA 420 

TGGATTAGCC GTGACCAATG TGCCCGCATA CTCGCCGCGA TCGGTTGCGG AACTGGTTTT ■ 480 

GGCTCATGCC ATGCGATTGA TTCGCCATTT AGGTGAGGCT ACGGCACGCG AAGCCAAAGA 540 

TGATTATAGC TGGGGTGGTC TGGAAGCGCA GGAAGTTCAT CAATTAACGA TTGGCATCAT 600 

TGGCGCTGGC AAAATCGGCA GTACCGTCGC CCGCATTTTT CGCGCCTTAG GATCTACCGT 660 

CATCGTGGCT GATCCGGTAA CGCGCCCTGA ATTGGCGGAT ACGGTTCGTT ATGTCGATCT 72 0 

TGACACCTTA CTGGCCACGG CCGATATCGT CACCGTGCAC ACACCGCTGG ACGACATCAC 780 

CACCCATATG CTTGATGCCG CCGCCTTCAA AAAGATGAAA AAGACGGCTT ACTTGATCAA 84 0 

TGCTGCCCGC GGACCGATTG TCGATACGAC CGCATTGATT GAGGCGCTGC AACGTGGTGA 900 

GGTTGCCGGC GCTGCTTTGG ACACAATTGA AGGTGAAGCC GGTATTTTTG GGGTTGATCG 960 

CAGCCAATCT GGCGTGGACA ATACCAATCT TGAAACTTTA AAGGCCTTGC CGAACGTTGA 102 0 

GATTTCTCCG CATATCGGTT TTTATACGGA TGCAGCCGTG AAAAACATGA CCTATAACTT 1080 

ATTGGATGAC GTAAAAACCA TTTTACGCCG GGGGGCATTT ACCGACCAAG TTAATTAAAC 1140 

GGAGGAAGAC GACGAAACAA GATGTAAAAA CCGTGACGAT GAACATTTTA AACGGTTTAT 1200 

CAGTTGGGAT TATTGTTGCC TTGGTTCCTG GAGCGATTTT AAATGCGCTC GTCAAGTTGC 1260 

TTTTACCTAG CTTTCCACAA TTGGCCGTTG TTACGTATAT GACGACCGCT GCGATGACCT 1320 

TGTTACCGGC GTTATCGGCT GTGTGCGTGG GAATGCTGGC GAAGTTTACG CCGATTCAAA 1380 

CAAGTTCGCT GGCACTGGCT GCCATTATTG GTGCCGGTAA TTATCATCTG ACCAAAACCG 144 0 

GCTTGAGTGT TGCCGGAACC GGGGATGTGA TTAATTTGGC GATCACCCTC GCCATTGGCT 1500 

ATTTAGTCAT TTTATTGTTG GGCAATGCGC TCAAGGCGTA CACGATTCTT CTGATTCCAT 1560 

CGTTAGTATT GCTGATTGCA GGTGGGGTGG GGATGCTCAC CCTCACACCG GTTTCCGGAA 162 0 
TCACGAAGTA TATTGGCG 163 8 



<210> 14 
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<400> 14 

ATAGGCAAGG GCGGATTTTT TGTTTCCTCC TCGGCCTCAA TAAAGTTTGA AGTCAAAATG 60 

CTATATCGGG TTGCCCGACT AAAGAATTCG CTTGAGTATC AACATCTGCA TTTATTGTTA 12 0 

TTTTGGGAGG AACGTTATGT GGAAAGTTAT TACCGATGCA GTTCCGCAAA TGATAGCAGC 180 

CGGCATTAAA TACACCATTC CAATTGCACT CGTGTCATTT GCGATCGGCC TGATCATCGC 240 

ACTTGTAACC GCATTGACGC GCATATCGGT TCGTAAAGGT ATTTTGATCC GAATCGCAAA 3 00 

AGGAATCGCC GTTTTTTACG TTTGGCTCTT TCGCTCAACG CCTTTGCTGG TGCAGTTATT 3 60 

CATCGTTTTC TTCGGCTTAC CCAGCCTCAT CATCCCGGGT ATTTTCCCGC ATGGCATCAA 420 
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GTTAGATCCC GCGGCCGCGG GAATTATAAC ATTCTCACTT AACACGGGGG CGTATTGTGC 4 80 

CGAAACGACC CGCGCCTCGC TGTTGTCGAT TGATTCCGGG CAATGGGAAG CGGCTTATGC 54 0 

AATTGGATTG CCGCGGCGAC TGGTGCTGCG CGAAATCATT ATTCCTCAAG CACTACGAAC 600 

GGCCATCCCG CCACTGTCAA ATAGTTTCAT CAGCCTGATC AAAGACACAT CCCTTGCTGC 660 

CTCGATCACC ATTGTCGAAA TGTTTCAAGT CAGCCAACAA ATCGCGGCGG AAAATTACCA 720 

ACCATTACTG ATGTACTCAA TCGTTGCGCT TCTGTATGCC ATTGTCTGCA CTTTCTTAGC 780 

TTGGGGTCAG CGGTATCTCG AAAAATTCAC ATCACGCTAC AATGCCAATG CACAAACCAC 840 

GCAATTATAA TCCGCCATTT TGAAAGGAAG AAAGCTATGT TAAAGAAAAA GTTGTGGTTC 900 

CTGTTGCCGC TTGTGGCCTT GGTAACCTTC ACGCTCACCG CTTGCACCAG CGCATCATCT 960 

GACACGTCAA AAAACAGCGA CGTCACCGCC GAACTCATCA ACAAAAATGA GCTTACCATC 102 0 

GGCCTTGAAG GTACTTATGC GCCATTTTCT TATCGCAAAG ATGGCAAACT TGAAGGCTTC 1080 

GAAGTGGAAC TGGGGAAAGC CTTAGCCAAG AAAATCGGGG TTAAGGCAAA ATTCGTGCCC 114 0 

ACCCAATGGG ATTCGCTGAT TGCAGGATTA GGCAGCCAGA AATTTGATCT CGTACTGAAT 12 00 

GATATTAGTG AAACGCCCGC ACGCAAAAAG GTCTACAACT TCACCACTCC GTACATGTAC 12 60 

TCGCGTTATG CCTTAATAAC CCGCAGCGAT AACACCACCA TCAAATCGCT TGCCGATATT 1320 

AAAGGCAAAA CATTTGTCGA AGGCACCGGT AC AC C CAATG CCGCTTTAGC CAAAAAATAC 13 80 

GGCGCTAAGA TCACCCCGTC TGGCGACTTT ACCGTATCGC TTAGCCTTGT GAAAGAAAAA 144 0 

CGCGCAGACG GAACCATCAA CGCCTCGGCT GCATGGTATG CCTTTGCCAA GAATAACTCA 1500 

ACCGCGGGCT TAAAGAGTCA AACCCTCAAA GATAGTGTCG TTAAACCCGA TGAAGTAGCT 1560 

GGCATGGTCA GCAAAAAATC GCCTAAACTA CAAGCCGCAC TTTCAAAGGG CATTCAAGAA 1620 

CTACGCAAAG ACGGCACGTT GAAAAAACTG TCGCAAAAAT ATTTTGGCAC CGATTTAACC 1680 

ACCAAGTAAT CATGCCATTC AGCTAGCAAA CATTGCCCGT CAACCTGCTT CATTGACGGG 1740 

CATACATAAA AGAACACTAT TCATTAAAGG AGGTCGGGTT TCAATGACCC AATTCAATAC 1800 

CAAACTCGTT CATGGACCAC AACTAAATGT CGACCAAGCC GGTGCCATCG TGCCACCAGT 1860 

ATACCAAAGT GCCATGTTCC GCTTTGCTCC TGATGGTCAG GAAACCCACT GGGACTATGC 192 0 

GCGCAGTGGT AACCCGACCC GTGAATACCT GGAACGTCAG ATTGCTACGC TAGAAAATGG 1980 

CGATGCTGGC TTTGCGTTTT CCAGCGGTGT TGCAGCGATT GCAACGGTGC TCGCGATTTT 2040 

CCCCGACCAC AGTCACTTCA TTATTGGTGA TTCGCTCTAC AGTGGCACCG ATCGCCTCAT 2100 

CAACCAGTAT TTTTCTCAAC ACGGCCTGAC CTTTACACCG GTGGATACGC GTGATCTGGC 2160 

AGCGGTGGAA GCCGCCATCC GCCCCGAAAC TAAAGCAATT TTCTTTGAGA CTTTTTCCAA 2220 

TCCGCTCCTC AAAGTCAGCA GCGTCAAGGC CATCAGTGCC CTCGCCAAAA CCCATGATCT 22 80 

GTTAACGATT GTCGACAACA CGTTCTTAAC CCCTTATTAC CAGCGGCCAC TTGACCTCGG 234 0 

GTGCCGACAT CGTTCTACAC AGCGCCACCA AATACCTCGG TGGCCACGGG TGACCTCATC 24 00 

GCCGGCCTCG TTGTCTCCGC TCACCCCGAC CTCAGCGAGA AGCTCGCTTT CCTGCAAAAC 24 60 

ACGATCGGTG CCATTTTAAG CCCGCTTGAC TGTAGCCTCG TCACCCGCGG CATTGCCACC 252 0 

CTCTCCGTTC GCTTGATCGT GAAACTGCAA ACGCCCAAGC CGTCGCCGAA TTTCTAGCGC 2 580 

AGCACCCAGA CGTCGCCCAC GTTTACTACC CCGGACTTAA AAACGATCCC GGTTACGCAT 2 64 0 

TAGC CCAAAA AGAAACCACG GGTGCCAGCG GACTCCTGAC GATCAAACTA GCCGACAACA 2700 

TTGATCCCTT AAAGTTCGTT AACAGCACCA AAATTTTCGA CTTTGCCGAC TCACTTGGCA 2760 

CCGTCTCCAG TCTAGTCAAA CTACCTTGGT TTAAGCTCCC GGAAGACAAA CGCGCCGATT 2 82 0 

TTGGTTTGAC ACCGCAACAT GTCCGGATTG CAATTGGCTT GGAGGATCAG CAGGACTTGA 2 880 

TTGACGATCT GCAGCAGGCA CTGGTTGCAG CGGAAAAATA GTATCCAAAA TAATATCTAT 2 94 0 

TACTTTTGCT AAATAGGCGC GAGGTGACAA AGTGAAACAT GCTCGGTCAT TAAGTTTGAA 3 000 

ATACTGGTTG ATCGTTTTCT GTACGATTAT CATTCTCAGT CCGATTGCTA ATATGATAAG 3 060 

CACGTGGGTG GAACCGTCAG CAACCTACAT TCGGTTCATT GCTGTTTTCT TGATTGCATG 312 0 

GTTGGCACTG AAGGTAGCTA AATATTTCAC AAATACCCAA AAGACGAAAT AGTGCGTTTG 3180 

TCACTTCTTA ATTACCGTTC TGCAGAATAT AGCGTAATCA ACTAACAAAG ATATTCTCAA 324 0 

TTTTGATTAC ATTCTAAGGC GCATTTGATA TAAGCTATCC AAAGCTTAAA GAGTGGTGGC 3300 

TTTCAATCCT GCCTACCATA AACCGCCAGT TAACTTATTT GTCATTTGAT CTGGCCAAAT 3360 

ACATCAGCGG ACGTAAAAAT GTGCTCTGTC TATCACTGTT ACGCTAACAG TGATAAACAG 342 0 

GGCACATTTT AGTGTGCGTT TAGATATTTT ATCAATCGAT GCTAATCTTC ATTATATGGC 34 80 

CATCCGATTG AAACTGGTTG GTTAAGATCA GCCGTCCCAT CTGTTTCAAG CGATTGCAAC 354 0 

GCCTGCAATG CAAGTCGCAA CCGGCTCGTG TAACCGTGCC AGTTATCGTC ATCCCAACCT 3600 

GCGTTTAAAG CCGGCACATA CGGTAAAAAG TTAACGCGTT GGGCTGTGAT CGTTAATCCC 3660 

GCCGCCTTAC AGATCAACGG CCATTCCGTA TCCGTCAGCA AACCATTCGA ATTAGCCAAG 3720 

ATATATCTGG CAGCCATCTG ACTCACCGCA CAGCAGCCAG CAGTAATATC CAGATCAGGT 3780 

AAAGCAAACA CTTCAGAAGC CGCCTTATTC GTAATTGCCT CGGTTTCTCG CCAAGTTGCC 3 84 0 
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GGATAACCCC GCATGTTTTC TGAACTTCGC CCAATAATCT GATAACCATC ATCAACTCGA 3 900 

AGCTGGGCAA TAAAGGTCTT AAACTCAGAT ACATTTGCCT CAATCCCTGT CACCACTTTA 3960 

TCAAAATCGC AGTAAAAAAA AGAAGCGTGG TAACGAACCT GACGCAATCC AAAATCAAGC 4 020 

ACCCGCCGCC GCGCATCAGC CGCGCCACGA GGTTCAATGA TGCGAACATG AACGCTGGGA 4080 

AAAGTTTGCA ATAATTTGGT AATTTCACGA TCTGTAATCG TACTAACTGT CAGATAAGCA 414 0 

GCCGAGAAAC TATCACTAAC TACTGCCAGA ACCCGTTTTA ACTGCGGCAA AGACACATTG 42 00 

GGATGGTGAA ACCGTTGCGA GTAAGACTGG TTGCATGCTA ACCACAACTC CTTTGCACGT 42 60 

TACTGTTGAC ATGGGCTAGG ACTAACGAAT CTTATCGAAA CCGAGAATTA ACAAATTCCG 4320 

GTTTCTCCAT CTCGTGCTTG CCAGTTGTGT CCCCTTTTTG TCCCCCTTAA CGTAATCCTG 4380 

ACACTTTCTA AGGTGAGGTA AATCAATGAG AACACTGATA TAAAGGCATT TTCATTTCTA 4440 

AAGTACGCTA ATAAACGCTA AATAATGCCT CCACCGAGAT TCGAACTCGG ATCTGTGGTT 4500 

TCGAGGACCA TTATGCTATC CATTGCACCA TGGAGACTTA CAGATTCCAT TATAACAATC 4560 

TTGTTCAATG TTGACGCACG CAATCTTCCC TGCCGCTCAT TTTCTCAAGA CAAAAAGCGA 462 0 

CGATCAACTG ACTCAATTGA TCGCCGCTTC TGTTTTTTGC TTACCTATAG CTATTGGTTT 4 680 

TACTAATCAT CAAACTTAAA CAAATCCGTC GACAAATACC GTTCACCATT ATCCGGTGCT 4740 

ACAGTGGCGA CACTCTTGCC TTTGCCGAGT TTCTTGGCGA TTTCAATCGC GCCAAAAATG 4 800 

TTAGCGCCAG CGGAAATGCC TGGTAGGAAG CCTTCTTCAT GGCTGACGTG GCGAGCCATG 4 860 

TCGATAGCTT GATCGCTGGT GACTTCAATG ATGTCTTGAT AGAGGTTCGT ATCTAAGACG 4920 

TCTGGAATAA AACCGGCTGA GATCCCTTGA ATCTTGTGCT TGCCGCCATG GCCTTCTTTT 4 980 

AGCATTGGCG ACTCCGCTGC TTCCAACGCA TAGATTTGTA CATCTGGATT GATCTTACGC 5040 

AGAGCCCGAC CAACCCCGGT GAGTGTTCCG CCTGTGCCGA CGCCGGCTAC AAAGGCATCT 5100 

GGGGTGCCAC CATCAAATGA ACGGATGATT TCTTGTCCGG TCGTGCGCTC GTGGACGTCT 5160 

GGATTGGCGG GGTTCTGGAA TTGCATTGGC AAGAAGTAGC CATTTTCCTT GCTTAATGCT 5220 

TCTGCTTTTT TAATTGCTCC CGGCATTCCA TCGGCACCCG GCGTCAAAAT GAGTTCGGCT 52 80 

CCGTAACCAC GCATCAAAGC ACGCCGCTCA ACACTCATCG TTTCCGGCAT GGTGATGATG 5340 

AGGTGATAAC CTTTTGCCGC CGCAACCAGT GCCAGTCCAA TGCCGGTGTT GCCGGACGTT 54 00 

GGCTCAACAA TGGTGCCGCC TGGCTTCAAG ACCCCTTTAT ATTCAGCGTC TTCAATCATC 5460 

GCCAAGGCAA TCCGGTCCTT GACTGAGCCG CCGGGATTAA AGAATTCCAG CTTGACATAA 552 0 

ACATCCGCGG CGCCTTCAGG TACAACGCGA TTGAGCTTGA GTAGCGGCGT ATTGCCAATT 5580 

AAACCTGTAA TATTATCTGC TGCTGTTACC ATAATAAAGC CTCCCTAAAT AATCGGCGAA 564 0 

CGGTTTTCAT TGCGATGATC CGCGATGTGG CGAACC CAAT TATCAAAAAT CGTTCGCTGC 5700 

GTTTTCTTCC AATTAAACTT CGGATGGTCA TAGTCGTTTT TGTGATGGTA ATAGTGTTTA 5760 

GCCCGTTTAT AGCTAATCTC AGGGTGTGCG GCCACTTCCC GCTTGTATTC CGAATCCAGG 582 0 

CCCCAACGGT CATATTCAAT ATGCGAAAAG ATAAACGTTT GGGTGTCAGT CGGTTCCGTC 5880 

ACCATGAAGA GTTTTCCCTT CGTTGTTGTC GCATTGATCG TTAAGCGGGG ATCGTCGCGA 594 0 

ATATCGCGTA CATCCATCTC GGCATACCGA GCATGTGGGG ACTTAAAGCC TTCTTTCAAA 6000 

CCTTTTAAAA ATGGGTGCGG TTCAAGAATT GTTTGCGGAT AAACGCCGAA TAACTTGTGC 6060 

GGAAGAATTA ACTTGCTGAC GCCGAAAAAG TAATTCAGCG CCACCATTCC GCCCCAGCAC 612 0 

AGGTACATTT GGTTGGGCAC ATGCTGACCT AATGTCTTTA GCAGCGTCCG CACCTCGGCG 6180 

ATATAGTGAA CTTGATCAAA TTCCAGCGTT TCAATCGGGG AGCCAGTGAT GATGAACCCG 6240 

TCCATCGTTG CCGCTTCGTG AATATCCAGC GGCTCCAGAA TCGAGCTCAC CGCTTCCGGT 63 00 

ACTTCCCGAC CAGCGTAATG GGTCATGGGA TAGTAAAAAT GCAACTCAAC CGGAATATCG 63 60 

GTGTGACTCA AAACGTGTTG CAGCCGCGTT TTGGTATCGG CTTTGTCGTG CATCACGTTG 642 0 

AGAATCCCAA TTTTAAGTGG TGCTTCTGTC AAGGTTCACC TCCCAACCCG GCCAATTGAC 64 80 

TCGCATGCAC CGGCAAAATT TTGAAACGAT TGCCTGCAGA CACCGTTAAG CAAAGTACTG 654 0 

CCGATGTCTC ACCTGCACGA ACACATCAGG AGAATATCTT GATAAGGCTG ATAGCGCCAA 6600 

CCTTCGCTTG TTAC CAATAA GGTTTGCCAT ATTTTAATAC CCTCCCTTTC AGTAACTATA 6660 

TACTAACTAA ATGTAAGATC GATAGCAACC TTTGGCCTTA ATTTATTCGC GTCTTCTTTT 672 0 

CGAATAATTA GTTTTTAAAT GATCTTCGTC TAGCCAACTT TAACCGTTCA TAAGTAAATG 6780 

ATATCCCGCG CTACAAAAAG TGGTCATACC TATATAATTC AAAAATATAA ACTCGGAAAA 684 0 

TTCCACCTTA TTAAAATAAA CATACCTCTC CGGGTGTTAA ATAGTTCATG TTGTTTTAAA 6900 

ATGTAAGTAG TTCTAAGTAC CTTTTAAGGA GGTTTTTTAA TATGCGCACG CACACTTCAC 6960 

CTTCCATCGT TAAACTAGCC GCAGTTGGGG CGGTTGCGGG GTTGGTTTCC GGTTTAGTCA 702 0 

AATTAGGGTG GGAAAATATT CTGCCACCAC GGACACCGGA ACGCGATGCG ACTAATCCAC 708 0 

CGCAAACTTT TCTACAACAG CATGGCTTGA CACCGGCAGA AACACACGCA ACCTACACCT 7140 

ATTCAGGCCA CCAGATTCCA TGGGTTAGTC TGCTGGTTCA TTTCGGCTTT TCATCAAGCT 72 00 

TAGGGGCACT TTATGCGGTA GCTGGCCATT ATGTTCCGCT GTTCAAACTG GGTTATGGCA 7260 
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GTATGTGGGG ACTGGGTGTT TGGGCCGGCG CGCATTTATG GGCCATGCCT GCACTAAATA 7320 

TCGTCCCAGC CGCAAAAGAT CAGCCAGCTG AAGAACATCT GTCTGAAGCT GTGGGCCACA 73 80 

TGGTGTGGAA TACCGTCAAC CAAATCGTTA TCAGCGACAT GTTGCGCGAA AAACACGCCT 744 0 

AGTCTTTTGC AGATGCTGAA ACGGTAATCA TCATGAGCGC GAGCCAGCTC GGGTAAAGGT 7500 

TTGAGGGCCG CTTTATACTC GCGTTTTATC ATCCCGCTTT GAATTTTTTC CGCGTGCTGA 7560 

TTCGGCGTTC AATCCCATCT AAGAAAGGAG CGGTGTCTGT GTCAAAACCC TCTACTTCTT 762 0 

GGCAAACCAA ATGGCCGGAA CGCATTAGCT ATGGTTTAAG CGATGCAGCA GATAATTTGG 7680 

TGTTTCAGGT GATGACGTCT TATCTGTTGT TTTTTTATAC CGACATTTAT GGCTTACAAG 7740 

CCGGCGCAGT TGCTTTACTC TTTCTCATCG CGCGAATTGC CGATGTTTTT GAGAGTCCGA 7800 

TTGTCGGCTT GATGATTGAC CATACCCATT CGCGCTTCGG TAAAAGCCGG CCGTTTTTCC 7860 

TTTGGTATGC CTTGCCGTAC GCAATCTTTG CCGTGCTAAC GTTTGTCACG CCAGGGTGGT 792 0 

CGGCAAATGG CAAACTCGTC TGGGCCTATG TCACTTACCT CATGCTTGGC TTCTTATACA 7980 

CGGCGGTGAA TCTGCCTATT ACCTCGGTAC TGCCGACGTT GACTCAGCAG CCACAGGAAT 804 0 

TAACCCTGCT GGGCGTCATC CGCCAGTTCT TTGGCAGTTC GGTGCAAATC ATTGTCGCTG 8100 

TCTTCACCTT GCCATTGGTC GCCTTCTTCG GTCGCGGCAA TGATCAGCGC GGGTTCCTTT 8160 

TAACCATGAC GCTTTTTGCC GGCATCTCGC TCGTGCTGAT TCTGAATACG TTTATTCATA 8220 

TCCGCGAACG GTTTACTCAG GAAAAGATCG CTCACCAACC GCTAAAAGTT GTTGCTAAAA 828 0 

TTGCGGTGCA TAATCGCCCA TGGCTGCTGC TATCATTGAT TATTTTTACG TACTGGCTGT 8340 

TGACCGCCAT TAAAAATCAG ACCACGGTTT ACTATTTTAA GTACACTTTA CACGATCAAG 84 00 

GCTTGGTATC ATGGGCCAAT AGTTTTACTT TTTCTTCGCT AATCGGCGTT TTATTGATCC 8460 

TGATCAGCTG GTCGGTTTGC CGCTTATTCA AGTTGCTCAG CGGCTAAAGA CTGATGTTCC 852 0 

GTCGATGCTG ATGCAGTATC TGACCAGTCC TGAAGGCTTC CTGGATATCT TCGGTAATGT 8580 

CTTAAAGTCC GCCGCTTCAG AGCGTTTCTA TGTGGGTGGC CGCTTAAATT TAATGGACTA 8640 

TCTCGGCGAC TCGGATATTC ACGAGTTGAA AAAGATTATG TCCTTGATTG ATGCTGATCA 8700 

TGGTATCTTA CTGAACTGCT TGGCGGACCG GTTCGCCAAA CGCCGGTTAC GGTTCGTCTA 8760 

GGCCCGGAGT TAAAGCCAAT TGATCTGGCC AATCTCAGCT TGATTACCGC CAGTTATGAT 882 0 

GTCGGTGACC ACGGCACGGG AATGATTGCC CTATTAGGGC CAACCCAGAT GCCGTATTCC 8880 
AAGAT 8885 



<210> 15 
<211> 2331 
<212> DNA 

<213> LACTOBACILLUS RHAMNOSUS 



<400> 15 

ATCATCGTTG AAAAATTGCG AAAGCGGTGC TGGTAATATT CGGTCGTTGC AAGTTTTTTG 60 

GGATCCATCA TCTAAAGCTC ACCTCACTCA TGAACCAGGC GCGCGTAATA ACCGTCTTGG 12 0 

GCTAACAACG TTGCATGGTC ACCTTGTTCC ACAATTTTGC CATGATCCAT CACCACAATT 180 

TGTTCGGTTT TAGCCGCAAT AGTTAAGCGA TGGGCAACAA AAATAATGGT CCGATCCGTC 24 0 

ATTGCCAGCA AGCGATCGAC AATTTTTCGC TCTGTAATGG TATCCAGACT GCTGGTCGAT 300 

TCGTCAAAAA TCAGTACTTT TGCCGGTGAC AACAAGGCCC GTGCAATCGC CAGCCGCTGC 360 

TTCTGACCGC CTGATAAAAT ACTGCCGCTT TCTGACAATT TGGTCTGCCA CTGCTGCGGT 42 0 

AAGTTTGCGA TGTCTGCGGC AATTTCCGCA GCCAAACACG CCTGCGTCAA ATCTTGTTCC 4 80 

GAAACATCCG AACGGCTACC TAACGTCAAA TTCTCCAACA CCGTGCCCGA AAAAATAAAC 54 0 

GGATCCTGAG GTACATATTC AATATATTGC CGTAATGTTG TCAGGTTAAT GTCTTTGACC 600 

GGAATGCCAT TAAACGTGAT GGTTCCTTTA TCGGCATCAA CCGGGTAAAA GCCAACTAAT 660 

AATTTTGCTA ATGTCGACTT ACCAGAACCG CTCATGCCAA CAATGGTATA TTTAGCATTT 720 

TCCGGCACTT CAAGGTTGAC GTTTTTCAAT ACATCTTGGC CAAAACCATA TTTAAACGAG 780 

ACATCCCGAA CGCGTATCGG ACCTTCGATT AAATGCCGCT CCGTCAAGTG CCGCTGTTCT 840 

TTGAATTCCG ATTCGACCAG ATAAACTTCA TTCAGGCGAT TGTTAGCAAC CCGCGCCATT 900 

TGTAACTTTG GCTGTAGGTT GATGATGCTT TCAAGCGGAT TCGTAAAGTA TGACAGCAGT 960 

GCATTAAAGG TCAGCATCTG CCCCAAGCTC ATCCGATTGG CAATCACCAA ACTTGCCCCA 102 0 

ATCCACAACA CCACAACGTT CAACGCCAGC TTCAACAGAC CTTTAATCGC TTGCTGTAAT 1080 

TGATCTGCCT TGGTGTAACT AAACGATTTC TTCAGATAGG TTAGAAATTC CCGATCAACC 114 0 
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CGTTCATAGC TAACTCGTTC GCCGGTCAGG GACTTGATGG TTTCAATGCC ATTCAAATCT 1200 

TCAATAATCG ATGAACTCAA GATTGCGTTA CTTTCCATCG TCTCTTGGTT CAACCGATCA 1260 

AACGGCCGCT GAAATGCAAA AACAATCACC AAATAACACG GCACGGCAAT CAATGACACT 132 0 

AAAAACAAAG TCCCATTTTG GATCCCTAGA ACAATGCCTA ATATTAGGAC AATC C AG AC A 13 80 

TCCAAAAACA ACGTCATAAT CGTATTCGCC AGCGCGTCAA TAATTTTATT GGCATCCGCA 1440 

AACCGCGACA CAATCTCTCC GGTCCGCCGA GTTGAAAAAA ACGACATCGG CAATTCATAT 1500 

AAGTGGCGCA CATACCCTAA AATGACATCA ATCGCAAGCC GCTGCCCCAA CACCGCCATC 1560 

AAAAAATTCT GGCCATAAGT CAACACAGCT TGCAGCAAGT AAGCCACCAA AAGGCCACTA 1620 

GCAATCATCC CCATCGTCGT CCGCATGGCA TTCGGTATAT ACGTATCAAT AATAGACTGC 1680 

AAAAAATACG ACCCAACGAT ACTAATGACC GTAATCAATA CCGCGGCCAG AATAATGTTC 1740 

GCGATAATAC CTTTTTGCTT AGCCAGCATG GGTACAAACG CAAACAAACT GCCTTTGTCC 1800 

TCCTTACGCG GCTGATACTG CGGCGCCGGT GCAATAAAGA TGGCCACACC CGACCATTCT 1860 

TTTTCAAACA CCTCTCGCGA AAGCCAGGTC ATGCGCACTG ACGGGTCAGG ATCGCCAATC 1920 

AGAATACTCG TGCGCGTTGC TTTAAAAACA ACATAGTAAT GAAGCAATTC ACCGCGCTTC 1980 

AGCACATGGG CAATAAACGG ATAAGGCACA TCCTCAAGAT CAAACAACTG CATATTCGCC 2040 

TGCACCGGTT TCGTCTCAAA CGCTAGTGCT TCAGCGGCCC GAACGATTCC CAAAGCCGTC 2100 

GTGCCATCCT GATTTGTCTT CGCTAACTCG CGCAAGTGGG CTAACGAATA GTCCGACCCA 2160 

TTGTATTTAA GCAGCATGTT TAACGCAGCC ACACCACAGT CACGCTCGTC AACTTGTGCG 2220 

GTGTAGAAAC GTTTGTAGTA GGTGATCTGG CCTAGTTTTG GGGTGTATTT AACCATTAAC 22 80 

TCTCCTCGCT TATTAAGCCA TTAGATTCAG GCCTCTTTTA TGAGC CG AT A T 2331 

<210> 16 
<211> 2860 
<212> DNA 

<213> LACTOBACILLUS RHAMNOSUS 
<400> 16 

ATCTTGGAAA ACGGCATTTG GGTTGGCCCT AATAGGGCAA TCATTCCCGT GCCGTGGTCA 60 

CCGACATCAT AACTGGCGGT AATCAGCTTG AGATTGGCCA GATCAATTGG CTTTAACTCC 12 0 

GGGCCTAGAC GAACCGTAAC CGGCGTTTGG CGAACCGGTC CGCCAAGCAG TTCAGTAAGA 180 

TCACCATGAT CAG CATCAAT CAAGGACATA ATCTTTTTCA ACTCGTGAAT ATCCGAGTCG 240 

CCGAGATAGT CCATTAAATT TAAGCGGCCA CCCACATAGA AACGCTCTGA AGCGGCGGAC 3 00 

TTTAAGACAT TACCGAAGAT ATCCAGGAAG CCTTCAGGAC TGGTCAGATA CTGCATCAGC 360 

ATCGACGGAA CATCAGTCTT TAGCCGCTGA GCAACTTGAA TAAGCGGCAA ACCGACCAGC 420 

TGATCATTGA CAATGCGAAT CGCCTTTTCC AGCTCGTCAG ATGAGATGCT TTCAGGAACG 4 80 

GTGAAAACCT GATTTTCAAC ATTGCCGTTG TTCGTCACTA AAATCGCCAT AACCTGGTGA 54 0 

TTGCCCAACG GTACAAGGCG AAATCCGGTC AATTTAATGT TATTCACTTC TGGCCCTAAG 600 

CTGATCGCCG TGTAACTGGT CAGATTGGAT AAAATCTGCG CACTTTGCGC CACAATTTCA 660 

TCCATCTTAT TGTAGCGTTG ACCGAATGCT TGCTTGATCG TGGCTAGTTC ACGGTGGGAA 720 

ACACGCACTG GCTCGACCAG ATGATCAAGA TAGTAGCGAT AGCCTTGAGT CGAGGGTACT 780 

CGACCGGAAC TGCTATGAGT CTTGGTGATC AAACCGGCGT CTTCCAGCGA TGCCATATCA 840 

TTGCGGATCG TGGCGGAACT GACATGAACC GGCAGTTCCT GCATTAACGT CTTGGAACCG 900 

ACCGGCTGCC CACTTTCAGT AAACAGGCGG ATGATTTCTT TTAAGACGAG CAATTGCCGT 960 

TTCGTCAACA TTTTCTCACC TCACCTTTAG CACTCGTTTT ACACGAGTGC TAATACACTG 1020 

AATAATATAC CAAGCGCCGT TAGCAAAGTC AAGGTAGGAT TGCTAAAATG TTGCATCAAA 1080 

CAGCCAACTA CGGTTAGATT TTTGGTCATA TCCGAAGCAT GATTCATCAT TAGACCAGTG 1140 

GCTCATCAAG TAGGAATTGT TGGAAAACCT CATTTCCCAA AAACTTACCG CGATTCGTCA 12 00 

GTCGAATATA ACCATTTTGG CGCTCGATTA ACCCTTGGCT TTCCAGCTCC GGAACCGTCT 1260 

CGCCATAAAC TGCATCGACC GTCATATGAT AGCGGCTATA AAAACGATCT TCATTGACGC 132 0 

CTGCCATGGT GCGTAAGCCA AGGAACATTT CTTCCTCAAT TTGCTCAGAA ACCGGTACTA 1380 

AATGATGGGC CAGAACCGGT AAATGGTCGG CATGCAACGG TGCCAGATAC TGTTTGATCG 144 0 

GCCCATAATT ATGATACCGG TCACGACCAA GATAGCCAAA TGCGCCTGCC CCGAAGCCAA 1500 

AATATTTATC ATTTTGCCAA TAAAGTAGAT TGTGGCGACA TTGGTACCCT GTTTTGGCAA 1560 

AATTACTAAT TTCATATTGA TGCCGTCCGT GAGCTTCCAT TAAATCAATG GCATCTTGGT 162 0 

ACATATCAGC TTCAACGTCT TGCGTCGGCA ACCGCAGCTT CCTTTGACGC ATCAGATTAT 1680 

AAAAAATCGT CTTGCGCTCC AGGATCAATG AATAGGTCGA GTAATGTGGC AAGTCCAATG 1740 
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CCAAAGCTTT TTGAAGGCTG TTCAAAAAGT CATCGCGGCT TTGATCTGGC AGGCGGAAAA 1800 

TCAAATCAAT CGACAAGTTG TCAAACCCGA CTTTTCTAGC ATTGCCGATC GCCGTATAAA 1860 

CATCCTTCGC TCGGTGAATC CGACCAATGC GCTTCAAGAC ATCATCATTA AACGACTGCA 1920 

CGCCAATCGA CAGCCGGTTA ACCCCAAAGT CGTATAAGAC CTGTAACTTG TCGGTGGTCA 1980 

GTAAGTCATT GGGATTGGCT TCAAAGGTAA ATTCACCGTG ATCAAAATGA AGAATATCGC 204 0 

GAATACCTTG GCACAAAACG GCAAGCTGTT GCGGTGTCAG CGTTGTTGGG GTGCCACCGC 2100 

CAACATAAAC CGTTTCAATT TTTTCTTCTG GATGCTCTGC CATCACCATG CGCATTTCTT 2160 

TGAGCAACAT GGCGACATAA TCATCGACCG GCTGACCTTC AATAAACACC TTATTAAAAT 2220 

CGCAATAGTA ACAAATATGC TCGCAAAACG GTATGTGGAT ATATGCGCCT GCCATGTTAA 2280 

TCCTTCCTCA CCCGAAAATA TTGGCGAACG GTTTGTTCAT CTGTCTTTAA CTGCGCAATC 2340 

AAAGCATCGG CACCGGCAAA CTTGACCTCA CCGCGTAAGT AGTGGTACCA ACGGACTTGA 2400 

ACCGTTTTAC CATAGATCAT CTGGTTAAAA TCAAGCAGGT TAATTTCAAG CGTTACCGCC 2460 

CGATCATCTC CAAATGTGAC ATTGCGGCCA ATTGAAGCCA TTCCTAAGTA CCAAGTATCA 2520 

TCAACTTTGA CGGTCACGGC ATAGATGCCA ATACCCGGAA GCCGTTGTTG CCCCAAAGTG 2580 

GCTAAATTGA TCGTCGGGAA GCCAAGTAAA CGGCCGCGTG CTTCACCATG AACCACTTTG 264 0 

CCAGTTGTCA GATAGACATA GCCCAGTAAC TCGTTGGCTG TGTCAATGTC ACCACGGTCT 2700 

AAGGCATCTC GAATACGGGT CGAACTGATC TTTTTTCCCG TCCTCAACCA GCTTAAGGAA 2760 

CACTTGACGA CTTTAAAAGG CGACCCGGGC GCATTATTCC GGGCCATTAA TTGCCATATT 2820 
TGGGCCAACA GCGCGGTTTG GCCATACCGT ATAAGTCCAA 2860 

<210> 17 
<211> 4399 
<212> DNA 

<213> LACTOBACILLUS RHAMNOSUS 
<400> 17 

ATCTTGTTGT CTGTTTGATA GCCCGCTGGT AATGGTTGGT TGCTGCCGTG TATAAGCATC 60 

ACAATAAACT TAAAGCCGCT GGTATGAGCT TCACACGGAC TGTAGTGGAG TGTATCACTG 12 0 

AAGAATTCAA CCACTGTTCC AGCTGGAACG AAGAACAGTT TCGCTTCCTT TTCAGCATTA 180 

AATTGGCCAT TATGCATTTG ACCACGTTTA CCGATGACCA TGACCACATC GGTGAAGAAG 240 

ACATTCACTT CGCTGCCTTG ATGAAATTCA AC AG C AGTT A AGGCGTCAGC GTGACCTGCG 3 00 

CATTCACCCG CTTCAATCGG TAAGCCAGCG TAAACATCAC GACCGATTTG CTGCACAACT 360 

GGAATTTTTT CGATTTCCGG GTTTGAGGGA ACATAGAGAT TTGCCTCAGT TGATGCAGGG 420 

ATGGTGACGT GCTGATCCAT GAAAGTCTTT AGTTCGCTAA CATCATATTG AGTATAAGCA 4 80 

ACGCCATAGT CCTCAAAAAC GGACTCATCT AGGCTATGGA TCGTTTTGTT GGGATTAATA 540 

GTTCTGATTT GATCGATGGT TGACATAGGA TGGCTTCTTT CTGAGTGTTA AGTTAATAGG 600 

ACTCGATTGA GACTTTAGCA AAATATTCGT CAAATTTGGC AGGATCGACA AAGCCGGTTT 660 

CTGCTTCCAT GGTGTTCAAC ATACCTGTCG TCATTGCCAT TTTCATGATG TCTTCGTCTG 720 

ACTTGCCATC ATGAATACCC ATTGCGAGGC CGGCCAAGGT TGAATCACCA GAACCCACCG 780 

GATTAACCAC TTTGATCTTT GGAATTGCCG CGTGATAGAA TTTGTCTAAA TGTTTGACAA 840 

ATGCGCCAGC CGATCCTAAG GAAACAACAA TCCAATCGAC ACCAGCAAAA ATTGGATCCA 900 

TCAAATCTTG TTTCAATGCA GCATAGTCGG TTTTGTCGAC TTCACGTTGA AGTAAACCAG 960 

CTAATTCTTC TTCATTTGGT TTAATAAGCA GTGGTTTTAC CGGTGCTTCT AAAGCGGATT 1020 

TTAAAGTGGC ACCTGATGTA TCTAGCAACA CTTTGACGTT TTTCTTACCG GCGTGAGCGA 1080 

TCATTTGGGT GTAATAATCA GTTGGCAATC CCTGAGGCAT AGAACCTGAA ATGGTGATCA 1140 

AGTCACTTTT ATCAAGCAAC GCGTCAAAAT GGTTTAGGAA TTTCTGAGCG TCCTCCTCGG 1200 

CAATCGTTGG TCCAGGCTCC AAAATCTCTG TTTGTTTGCC ACCATCATGC AACACTGCAA 1260 

TCGAACTACG AGTTTCGGCA TTGATTGGGA AAAAGTCGTG GGCGATTCCG TCTTGATCAA 1320 

GCTGATTTTC CAACCATTTG CCAAAATATC CGCCAATGAA ACCAGTTGCT GTGATCTTGT 1380 

GATCTAACAT ATGAATCACA CGAGAAACAT TTAATCCTTT ACCGCCGGCA GTCTTTCGTA 1440 

CGGTTTTGAC CCGATTGACA GTATCGATTT TCAGATGATC AAGTGGATAT GAAACGTCAA 1500 

TCGATGGGTT TAAAGTGACC GTTAAAATCA TGGGTTTTTC CTCCAAAAAT GTGATAATGA 1560 

ACCTGAACCA ATAGAAGCTT GTTCTCGCGT ATGTAATAAA AGCCGATTCC CTTAGGAGTC 162 0 

GGCTTTTATC ATGTTCACGC GAATTAAGCG TGTTCGACCT TGTCCGTCCA AGGAGTAGCA 1680 

GTATCCGCTA AAACCTTGTT CAAACGATCG ATGTTAGCTT TACCTTCCGT TTCCAGCCAT 174 0 

TGCTTGCCGG CAGCTTCGCC TTCAGCAGCA AATGGCTTAA CGCCTGGCTT CCAGGTTGCC 1800 

CGGCCGCAAA GCACACCGTT AAAGGTTGAA CCGGCTTCCT TAGCGAATTT GAGTTCTTCA 1860 
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AGGAACAATT CGTTGGAAAC ACCAGCGGAC AAGAAGATGA ACGGCAAATC GGTTGCGTCG 1920 

GACTGGGCCT TGTAATATTT GGCAGCTTCT TCTTTGGTAT AAACCGGGGT TACGCCTTCA 1980 

TCGGTGAAGC CTTCAACAAA CTTCTGATCA ACCGGGACTT CGACTTTTAG AACGGAGACA 2 04 0 

TTGTATTGCG GCTTGCTGAA TTCCTTGGTG ATCTTGATAA CCTTTTCAGG CTTTGCTTTC 2100 

GCCCATGCAG CGGTGCCGGT TTCGTTGGTC TTGCCATCGT AAGAAACCAG TTCCAGGAAC 2160 

AGTGGCAGAT CATTAGCCTT AGCTTCAGCA CCAACCCGTT CAACAAACGC ATATTTACGA 222 0 

TCGTTGATAC TGTCAGGTTC GTCAGGGTCA ATGTATAGCA GGAATTTAAC CGCATCGCCG 2280 

CCTTCGTTCT TGATGCGCAA AGCACTTTGG TTATCGATCA AATCCGGGAA GCGGCCAGGT 2340 

TCAGTCGCAT CGTAGCCGGT TTTTTCATAG GACAGAAGCA AGCCGGCTTG CGGTGCACGA 2400 

ACTTTGGCAG CTGGCAGGCC ATATTCCGGA TCAAG CAAAA TTGAACTGGC ATATTTGGTT 2460 

AGTTCTTCAG AAACCGCTTT CTTGAAATCG ACAATAGTGG TTTCATCAGC TGGCTTGTTT 252 0 

GCTGCAGCTG CAAGCATTTT CTTTAAAGAA CCGCGTTGAT CGATGGCTAA CGCTGAGATA 2580 

ACGTTATTTT CGTCGGAAAG TTTTTGCAGA TGCTTGAATT GGCCCGCAGT AAGGGTGACT 264 0 

GTCATGTAAA AATGCCTCCT AGGATTTTAA TGTTTAATTA GTCGTGATAG ACGCCTTCAG 2700 

CCCACTTTTC AAGTTCAGCA TCAAAGAAAT GCGGGTTGTC TTTTTGATCA GGATTTGGTT 2760 

TCGCGATGTT GTCGATCTTA TCAATCAACT TTTTATTTTC GGGCGTTTCT TTGTAGGTGG 282 0 

CATCCAGATA AGCTTTGACA ATATCTTGAA TGAGGTGAAC GCCGACAACT GCGCCACCGA 2 880 

TACCTAAGAC GTTAGCGTTT AGCTGTTCGC GAGCATAGAC GGCTGAGGTG ACATCATCAC 2940 

ACATAGCCGC GCGGATGCCT TCGTTTTTAT CTGCGGCTGT TGAAATACCG ATACCTGTAC 3 000 

CGCACATCAC GATGCCGAGA TCTGCACGAC CATCAGCAAC ATCTTCGGCG ACCTTCTTAC 3060 

CATAAATCGG GTAGTGGGTA CGATGCGTGT CATAGGTGCC TTCATCAATA ACTGTGTAAC 312 0 

CCATGTCTTT TAACATGTTT GAAATTTCAA TCTTTTGCAT CGTGACGATG TGATCGTTAC 3180 

CAATAGCAAT AATCATAAGT GTGAAGCTTC CTTTCTATAT TGGGTGAAAG ACGGCGTTAA 3240 

ATCATTTTTT CAAGCATGTC GAGCCGGATT TGATGACGGC CGCCAGCATA TTCGGTATCC 3300 

AGATAACGTT GGATGATGAC CAGTGCGCGA TCATAACCTG TAATGCCGGT ACCGATAGCA 3360 

ATTGCCTTGG CGCCATTATG TTCAGCCGTC ATGTGGGCAG TGTTTTCTTC TTCAACGACC 3420 

GCGGTAACCA TGCCTTTGAC TTTGTTAGAA GCCATGGCAG AACCGACACC GTAACGATCA 34 80 

AACATGATGG CTTTGTGCGC ATCACTGTTT AGCAGCTTTT TGGTAACCGC CAGTGAAGAT 354 0 

TCAACAAAAT CTTCGGCTGG TTCAGGCGTC ACATCCGCGA CCCGATATTG ATGTTCCTCC 3600 

AAATATTTCT TAACTTGTTC TTTCATTGCA AAGCCATCTT TGTCTGCACC AATAATGACA 3660 

TCCATGATCT ATTCTCCTTT TTTTGTTTTG TCTGTAATAA CATGCGTATA TGTGTTGTAA 3720 

TGTTGCCGAT CGTCGGCGCT GATTCCGGGA TCAGTGATAA GCCCGTCTGT TTGGTCAAGG 3780 

TCGTAGAAAC TGTAGAAATC TTGCCGATTA AGTTTGAAAT GATCCGCAGC AACAAATTTC 3840 

ATCCCCGCAT TGTTCAACGC AATTCGCTGC GTCTGACCTT CTTCGGGGCT GGCGTTACTA 3 900 

ATGTGATTGT CAGCGATACC GTTAACACTG ATGAATGCTT TGGTCGTTGT GAGGTGAGCT 3960 

AACATCTCAT TTGCCAAGCT TCCGATAAAG GCTCCTGATC GTTCGCGGAG CTGGCCGCCG 402 0 

ATTAGTTTTA ACGAGAAGTA ATCGGCGCGG TCCTGAAAGC TTTGGAAGAC GGGAAGACTA 4080 

TTGGTGATGA TCCGGACGTC AGGTTTCTTG AGGTACTGTG CAATCAGTTC ATTCGTTGTG 414 0 

CCGGGCCCGA TATAAATCGT ATCGCCTGAA GTGATGATAT CAGCAATGGT AGCGGCGATT 4200 

TTACGCTTTT CGTTGACGTG AATGGACCGC TTCTCATTTC TGGACAATTC GGTTAGCGGT 4260 

TTAAAATGGG TACTTTGTGC GCCGCCGTGA ATACGGACTA ACTCATTTCT TTCAGCAAGC 432 0 

TCTTCCAGAT CCCGTCGCAC AGTCATGGTT GAAACGCCTA AACTTTCACC AATTTCGTTA 4380 
ACGGTCACAA TCCCTTTAC 4399 



<210> 18 
<211> 2432 
<212> DNA 

<213> LACTOBACILLUS RHAMNOSUS 



<400> 18 

ATGAGTAACA CCGCATGGCA GCAATACTGG TTTGCAAGTA AGGTTCAGCC ATCTGCATGG 60 

TTTACTTACC TGCTGATCTG GAACGGCAGC CAAATTCTTA GCACCAGTGC CGAAAAGCTC 120 

TCCAACGGGT TCAATCCTGC CCTCCGCACC CAACTTGTGG ACAAGCTGCA AACTGTTAGT 180 

GGGATACTCG CGGTCAGCTT CGTTGATGGT CGGTATGCTG GCAGCAATAT TATTGTCGAA 240 

GCCGAAATCG TGTTCCCAGC CGGTGATAGC CTCGCCAAAT CCTACCGCAT CTGCAAAAGT 300 

GCCGAGCAAG TCCTCCAAAG TGACTTTCCA GTGCTGTACT GTTGCATTCA GGTCAAACCC 360 

AACTTACCCA AAAATATATC TAGATGATGA GCTCCCACCA CACTTGCCAG CGTAGAGAAG 420 
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TGACTAACAC TTAAAAAGCA CAAGCCACAG ACAGAATGAG TTCTGGCTGC AGCTTGTGCT 4 80 

TGTTTAGGTT CAAAATCGAC TAGGCTTCGA GCTTTTCTTT GTTTGAATCC GCCACATAAT 540 

GCGGAATCTC ATCATCAATG AAATAAACCT TATACCAAAC TAAGAAGGTA TAAATCGTCC 600 

AAACTTTGCG GCGATCATTG CGCTCTTTGC GGTAAGTCTT ATCGAGAATA TCCAAAATTG 660 

CGTCTTGATC AAAGAACTCT TTAACCCAGT CTTGCTCAAA TGTTTCGCGA ACCTTTTTAT 72 0 

AAAAAGGTTC ATCTTCAAGC CACTGTTTGA CCGGAACCGG GAAGCCGAGT TTTTCGCGAC 780 

TCGCCCATTC TTCTGGCAAG TGACGGTTGG CAGCTTCACG CAAGGCGTAC TTAGAATTGT 840 

GCGAGTTGAT CAGATATTTG GTTGGAATAC CAGCCGCCAC TTTGGCAACT TCCTTATCCA 900 

AAAACGGTAC CCGCAGTTCC ATAGAGTTGG CCATCGACAG CTTGTCGGCC TTCAACAAAA 960 

TATCCTTAGG CATGAACTGG TGAATATCAA GGTACTGCAT CTTCTTGACT TCATCATCGT 1020 

AATGGCGCAC CTTTTTGTAC GATTCCGTTA CGATATCACG AACACTCTTA CTCTGGCGGA 1080 

ATTCCGGCTG CAAGATCTCA TCGGCCTGGC CTTCATGGAA AACTAAGGCC TCACCAATGA 114 0 

AGAACTCTTC CGCCGGGGCC GTGGATTCAT ACAGATGCAG CCGTCCGTGG AAGTTCGGCA 1200 

TCTTCTTCAA CCCATGGGCA ATGCGGTACT TCACGCCGCG CGGTAACTTG CGCAAGCCGT 1260 

CCGCGAAGAC CCGAATCGCA TGGCTGCGGG TGTGAAAACC ATAGTTAGCA TACCCGGCAA 132 0 

AAAGTTCGTC GGCCCCTTCA CCAGACAAAA TAACCGTCAC ATCTTTGTGA GCCAGTCTTG 13 80 

TCAGGAAGTA TAACGGCACG CAGGAAGGGT TGGAATCCGG TTCGTCCAAA TGATATTGAA 1440 

TCAACGGAAA GTTATCCAAA GCCTCTTTTT CCGTCACAAT ATCACTGGTG TTATCTAAGC 1500 

CCAGTTTGTC GCTAAGTTCC TTCGCAGCGA CCCCTTCATG ATACTTCTTG TTGTCAAAGC 1560 

CGATGGAGAA GGTGTGCTCT GGCCGCAACA GCGCGGTAAT ATACGACGAA TCCACCCCTG 162 0 

AAGAAAGCAA GGAGCCGACT TCAACATCGG AAATCCGGTG GGCATCAACT GATTCGGACA 1680 

CACTCTTGTC AATGGCAGCA ACCGTATCTT CAAAACTCAG ATTGTTCGCC TTGAAGTCCA 174 0 

TATC CCAGTA CTTCTTAATC GTGAGTTCAT TATCCTTCAA CGTGAAGTAA TGACCTTCCG 1800 

GAATGCGATA AACGCCTTTG AAGAAAGTTT CGTCCAACGC GGAGTACTGG AAGGTCAAAT 1860 

ACGGTTTGAG TGCTTCTTTG TTCAGTTGCT TCTTAAACTT AGGATGCTTC AAAAAGGCCT 1920 

TGATTTCACT ACCGACGATG AACGTGTCGC CATCGTGGTA GTAATACATC GGCTTAATCC 1980 

CAAAGAAGTC GCGGGCACCA AACATTTCTT TCTTGTTGTC ATCCCAAATC AGGAAAGCAA 2040 

ACATGCCGCG AATCTTTTTC AACAGTTCTT CAATGCCATA CTCTTCGTAA CCATGAAGCA 2100 

GCACCTCGGT GTCGGAATGG GTCTTAAACA CATGTCCGGC AGCAATCAAA TCTTTGCGAA 2160 

TGCTCTGAAA ATTATAGATT TCCCCATTAA AGATAATCGC AACAGTACCG TCTTCGTTCA 222 0 

GAATCGGCTG CGAACCACCC TTTAAGTCAA TGATCGACAA CCGACGAAAT CCAAGCGCAA 22 80 

CATCATCATT GATATATTCG CCACTCGAAT TCGGCCCCCG GTGTTTGATC ATATC CATC A 2340 

TGTTATTAAT AACTGGTTTC TTGTTCAAAA TTGTCTTGTC CGCAAACGCG ATGATTCCGC 2400 
ACATACAGTT AACCCCTTTT CGCGTGAATG AC 2432 

<210> 19 
<211> 1216 
<212> DNA 

<213> LACTOBACILLUS RHAMNOSUS 
<400> 19 

ATGCTCAAAC GCGGCTGGTC CTCTTTGAAG ATCATAGGGA TCATGATTTT AATAGGTATT 60 

ATAGGTGGCT GGACAGGTAT ATTGGGTGCT TAGAAAGGTT GGTATCAAAA TGCAAGCAGT 12 0 

ACTAGAAAAT GGGCCAAAAC AGATTGAAAT CAAATCATTT CCTGATCCAG TGATTCAAGG 180 

TGATGAGATT TTAATGAAGA TAAGAGCCAA TGGATTATGC CAAAATGACG TTCGCGATTA 24 0 

TACGGGTGAT ACAAAATGGA CTTATCCGCG AGTCGGTGGT CACGAATTCA GCGGCGAAAT 300 

TATTGCAGTT GGCAACGCTG TTAATCCCAA GCATTTTCAA GTAGGCGACC ACGTTGTGAA 360 

ATATATTCTG CCAAACTGTG GTGAATGCTA TTATTGCAAA ACTGGCCGGC CAAATTTATG 420 

TACGGAAATA TACTCGTCAC CAACATTTCA CAACGACTAC GGCATTTCGG GTTTCTGGGG 4 80 

GATGTCTCAG TTGATGGCCG TTAAGACAAC TGACTTGTTC AAATATCCTC ATACGACGTC 54 0 

TTTCCTGGAT ATGGCCTTTA CGGAACCTTT AGGATGTGTG ATTAACAGTG TCGAACGGGC 600 

GAACGTGCAG CTTGGCCAAG ATGCCTTGGT TATTGGCGGC GGCGTGATGG GTTTGTTACA 660 

CGTGATGACT TTGAAGTTAA AGGGAGCGCG CGTTCTGGTT AGCGAACCCA ATGAAAACCG 72 0 

GCGCCGATTA GCGCTAGAAC TGGGGGCAGA TTTTGTTTTT GATCCTATGC AGAAAGATCC 780 

GGTTG CGTTA GTCAAGAATG AAACGGATGG TCGCGGTGCT GATGTTGTCT TTAATACAAC 84 0 

CGCAGTGCCG GCAATTGCTA AACAGGCTAT TGCCTTTACA GCCAATGGCG GCCAAACTTT 900 

CATGTTTAGT TCGATGCATC CAGACGATCC CGTTTCAATT GATCTCGGTG CCGTGCATGC 960 
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ACACGAAAAA TTTATCAAGG GCACCGTGAG TCCTACCAGA GAAACGTATT TCCGAGCAAC 102 0 

TCAGCTTATA AGCAAAAAAG CACTCAATCT GCGGCCGTTG TTGGATAAGA CGTTCCCATA 1080 

CACGGATGCT GAAAGCGCGT TTCAATATGC TATGCTGCCA GAAACGCTGA AGACGATGGT 114 0 

GACGTTTGAT TAGGCGATCC TCAGGAAGGT GAAATCATTG GGCAAGCAAT ATATTGGCAT 1200 
TGATTTAGGA ACCTCC 1216 

<210> 20 
<211> 853 
<212> DNA 

<213> LACTOBACILLUS RHAMNOSUS 
<400> 20 

ATGGCTTGCG ATTACAGGAC ATGATCGTGT TACGCCGCAA ATTGTTGTTG ACGCGTGAGG 60 

ATAAGACAAA GGAGTAAGGC TATTGGCGAA AAAGCGCCGA CGTTTTACCT TAAAGAAGGT 120 

TCCATTGGCG GCTTGGCTGG TCATCGCTTT TTTTGCGGTT GGTTCAATGT TGGTTGTCAG 180 

CTCGTATTGG TCGCAACGGC AAGCCGAAGT TTCACAACGC CAAGCAATTG TCGATAAGAA 24 0 

GGCGGCTGAA AAAGCGAAGA AAGAGGCTTT TATCAAGCGA TTGGTACCGA CAGCCCAGGC 3 00 

CATGCAGAAA CAGTATGGCG TCTTGACGAG CATTACGCTG GCCCAGGCGA TTCTTGAGTC 360 

TGATTGGGGA ACAAGCACGT TAGCCAAGGA TTACCATAAC TTATTTGGCA TTAAGGGGAC 42 0 

GGATCCTGCC ACCACGAAAG TATTACGGAC GAAGGAATAC GTTAATGACA AATGGATCAC 480 

GGTTGACGGC CGGTTTCGGG TTTATAGCGA TGATGCTGCT TCGATTCGGG ATCATGCCTT 540 

GCTATTCGTT AACGGTACCG ACTGGAATCC GCAGCAGTAT GCAACGGTGC GGGCCGCAAA 600 

AGATTATAAG ACTGCCGCCT CGGCTTTGCA GACGGATGGG TATGCTACTG ATCCGGATTA 660 

TCCCCAGAAG CTGATTCATT TGATCGAAGC ATGGAATCTG ACCCAGTATG ACAATTGAAT 720 

GTTCGTATTT TGTTGATTAT TGAATCCTCG TTATTTGGTT ATGGTAGCGC CAAATTGCGG 780 

GGGTTTCGTT CTTTTATCGC TGTGAAAGCG GCTACTTAGT TTGTTCGGGA ATTAGTGAGC 840 

TTGTATTGTT CCA 853 

<210> 21 
<211> 3722 
<212> DNA 

<213> LACTOBACILLUS RHAMNOSUS 
<400> 21 

ATGGTCGACT ATGTTAATCC GGGGTTAAAT GAGCATAAGC CGGATCTGGC GTGGGCTAAA 60 

GAATATGCAA AGCGCGTTAA AACCGATAAC ACCGGCTTCA AGAATGACAC AGAACGTCAA 120 

CTTTATAACA AGATCAAAGT GGTCATTTCC GATGAGGTCG GCGTTGGTAG TTTTGGTAAG 180 

GATATGGTCA CCGATTCATC CTTACGAAAC GCGATTACGG CAGCCGGCTA TCACTACTCA 240 

ACCGAAGATG ACAGCGCTAA GAACTTCACC GCACTTGCTG ATAAGTACGA CAAGGAAGTG 300 

TGGAATAGTG AAGCTCAGGC CACTTTTGGC AACTCCGACT ACTGGCCTAA TTCCGGTACC 360 

GGAATCGGTG GAGCAGGCAG CTCATTAGAA ATGGCCAACA CCATTGTGAA AGGCTTTACC 420 

GATTCACGGC GGACGAATTT TATCTACCAA CCGGCAATTG CGGCTTTCTA TGAAGGCGGT 4 80 

CAATATTCAT CTAAGAGTGT CCTGCAGGCA ACCGATCCAT GGTCAGGGTG GACGAATAGT 540 

GATGTTGCGA TTGATGTGCT TGCCCAATTC AGTAAATTTG CCAAACTTGG TTGGGAAAAT 600 

AGCGACAATA CGTCGGGTAT CTGGCGCGCC GTATCTCAGG CAAGTGTTTC TACGGCAACG 660 

GGTTCCAATA ATGTCAACGG CCGCAACGGT TTGGCTAACT ATTTAACCCT TGCTTCACCG 720 

GATAAAAAGG ATTTTTCCAC GGTTATCGTC AATGATAGTA AGTACACGAA ACACTATCAG 780 

ATCTCGGCTT CCAACATGGC TTATAAAGGA ACCCCGACCC TTGAAGAATG GGAAACACGG 840 

GCAGCTGATA CGACTGCAAA AGATGCGTAT GACAGCAATT ACCTCAAACA TGTTGGCGAT 900 

GTCCAAGCTG ATAGCAAAGG TGTTTATACC GTTACGGTTA AACCATTTTC AATCAAGACG 960 

GTCACCACGC TTGATAAGGC AAAGGATTCC GATTTGAACC AAGGTATATC GGCTTCATCG 1020 

AACAAGCAGC GGACGGTACT TGATACCGAT ACCAATGGTA AAGGGACCGA CACCTCAGAC 1080 

ACGACCTTGT ATGCAGATAA TTTTGAATAT GGCGGTAAGA AAGTTGCAAC GCTGAATGCT 1140 

GATGGCACTA GCAACGCCGC AAAGACTGAA GACTTCATAA CATCGCGCGG TGGTGACGAA 12 00 

GGCTTCTATC CGTTGTATAC ATTTAATCGT AATGGGACAC TTGAAGGCTA CAAGACGACA 12 60 

AATGCCAAGT CAGGTCATTA CGTTTTACGC CAGCAGTTGG ACTCAACGGT GGTCGAACCG 1320 
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GGCGGGGCTT GGAACGATGG CGATGCGTTG GCATGGATCG GCGACAATCG CTGGATGAAT 13 80 

TACAAAGCCA GCACGGATGT CTCATTTGAA GATAAAGGCA CCCATGGCAG CGCAAATTAT 144 0 

GCTTCGATTG GCGCACGCCA GCAGGCTGAT TCAGGCCCGG CAGCCTACCT GAAATTCTGG 1500 

CAGGATGGCG GCTGGTCATT GCATATCGGC AGCCAGTCAG TTGCAAGCGG CAATATCGCC 1560 

ACTGGTCAAG GCGGCACCAA GATTTCTGGC TTCGATACAA CGAATACGGC TTGGCACAAT 162 0 

ATTGCCATTC AGGCAGCAGG CAATACCATC ACGGCTTCCA TTGATGGCCA AAAGGTTGCT 168 0 

GATGGCAAGG TCACGTCTGA GCTTTCCGGA CGAGTTACTT TAGGCAGCGG CTACTTCCAC 174 0 

ACTGACTTTG ATAACCTGAA AGTTGAAACT GTCAAAGGCT ATACCCCGTA CTATTCGCAA 1800 

CAAATCGATG ACTTAGAGAT GTACGACACA TCTGCCACAC CAAAACAACA ACTGGTTTAT 1860 

AACGATCAGT GGACGCACGA AACCGGACAA GGTATGTACT TGCGGGACCG GACAGTTTCC 192 0 

AAGAATACAG GCGCCGGTGC TACCCTTACG TATACGTTCA CTGGGACCGG TCTGGATATT 1980 

TGTGGCAACA ATGATGGCTC AGCGAAGTTG GATGTGACGG TTGATGGCAA ACAAGTCGCA 2 04 0 

ACAGATGCTG CAACCAACAA GGCTGACAAT CTCGGTCAGA CCTACACATT ACGAAATTTG 2100 

AAGTACGGCC AGCATACCGT GACGTTCACT GTCAAAAGCG GTACGTTAGC AGTTGATTAT 2160 

GTCGGTGTCG TCCCAAGTGA CACCATTGCC GATTTCAGCA AGCTGCAAAC GGCGTACGAT 222 0 

AAAGTCAAAG ATGTCACGAA CGCCGATAAC AAGTACACGT CATCAAGTTG GACATCGTTT 2280 

CAAAAAGTTT TATTAGCAGC AAAAAATGTC CTTGCAGACA CGACGGCTTC GCAAAACGAT 2340 

ATTGATACGG CCCTCAAAAA CCTCAACACA GCCTATGCCG CCTTGGCGCT TAACCCAGAC 2400 

AAAACAAAAT TGCAAGCGGC TTATGATAAG GCAAAAGCTG TGACTAACCC AAGCGATAAG 2460 

TACACGGCCG CCAGCTGGAA AGTATTCCAG ACCGCATTAA CGGATGCGCA GGATGTTCTC 252 0 

GCTAACGCCA ACGCAACTCA AAATGATGTC GACAGCGCCT TGGAGAATCT AAATCAGGCA 2580 

GCCTCTGACT TAGTACTGAA CCCAGCCAAA CCAGATAAGA CGAAGCTTCA GGCTGCATAC 2 640 

GATAAGAATA AGACGGTTAC GAATCCAGAC GACAAGTACA CAAGTGAAAG TTGGCAGGCA 2700 

TTCCAGACGG CGTTATCAGA TGCGCAAAAG GTTCTTACCG ACACCAACGC GACCCAAGAC 2 760 

AGTCTTGATA CAACCTTGCA AAAGCTGAAT AACGCTTATG CTGGCTTAAA GCTTAACAGC 2 820 

CAAAAACCAG ATAAGTCGGC ACTACAGACG GCTTATGACA AAGACAGTAC AGTGACCAAC 2880 

CAAGCTAACA AGTACACGAC CGCAAGTTGG ACAACCTTCC AGTCAGCACT TGCTAATGCG 2 94 0 

AAAAAAGTGT TGGCAGACAC TGACGCGGTT CAAGCAGATG TTGATACGGC TTTGCAGAAG 3000 

TTAAATAATG CTTATGACGG CTTAACCCTT AGCCCGGATA AATCGGCACT GCAAACGGTA 3060 

CTCACAGAGG CACAAACGCT CAGTCATTCA GCAGTAACTG GCGACCACGA AGGTAACTAC 312 0 

CCAGCAGATG CGCTTAAAAC CCTCCAAGTT GCGATCGACA CCGCCAAGAA AGTCGCGGAT 3180 

AACCCTGATG CTTCAAAAAA TGATATCGAC ACTGCAGCAT CAACATTAAA ACAAGCAGTC 324 0 

ACGGCCTTTA AACAGACCAT TGTGACCGTC AACCGCGACC AACTGACTCA GCTCGTCACC 33 00 

GAGTCGCAAA CCTTGCGTGC CGATGATTAC ACCCGGAACA GCTGGACGCC TTATCAGCAA 33 60 

GCAGTAGCAG CAGCACAAAA ACTGTTGGCA GGTAAGCCGA GTCAGCAAGA ATTAGATACA 342 0 

GCCGCAACCG CACTGAAGAA AGCCAAAACC AGTCTTGTCG CAGCGCCAAC AGGTAAGCTG 34 80 

CCATCAACAG GTGATGCTTC ATCCGAAAGT GCCAGTTCTA GCGAAGAAAC AGCTTCTTCA 354 0 

TCAACAGCCA AGTATCCAAG TACAGGTGAA TCACAGCTGT CACTGGCCGT TACGATGGCA 3 600 

GCAGTCGTTT TCCTCATTGG CATCAGCGGC TTTGCATGGT TCTTACACCA GAAAGGGAAA 3 660 

GCTAAATAAT CAAGCACGTA AAGTGAACGA CTAGATAAGC TAAGACCCCT GACTATGGAA 3 720 
GA 3722 

<210> 22 
<211> 7754 
<212> DNA 

<213> LACTOBACILLUS RHAMNOSUS 
<400> 22 

ATTGCAGGCC GATATGGGAA TAAACACACG ATGCGTCTGG GTATGATCAT TGGCTTAATC 60 

GGCCAGCTGG TCATGGCAGG TGGCGTTTAT GCGCGGAACT TGTGGATTTT ATTTCCTGGC 12 0 

ATTTTGATTA ACAGCGTCGG CCAAGGGATG ATTGTCGGTT TAGTGTCGAT TATGTTAGCC 180 

GATACCATTC GCTATGGCGT CACCCTCGGC GCTCAGGCGG AAGGCTTATT TGCCTCCAGC 240 

AACGATTTCG GCGTTAATCT GGGACTCGGC ATCGGCGGCC TCATCACTGC CGGACTCTTC 300 

GACCTCACCG GATACGTGCC CAACACCAGT CAAAATGCTG CAACGCTTGG CATGATTAAC 360 

CTGAATTATG TCTGGCTGCC GTTGGTGCTG TATGGGTTTG TTGCTGCTTT TGATTCACTT 420 

TTATCCGGAA AAGCAAATGT TAGCTGCGAT TGAAAAGGCA TCAGGCTTAA GTCGCCCAGC 4 80 

AATGATATGG GCTGATGTTT TTGCCCGCTC ACATGCCAAT ACGTTTTTCC CGCATCGGCT 54 0 
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CGCGCGCCAT ACGCGTTCAC CGGTACAAAA AAAGATTCAA CGACTTCCCT AAAGGCAGTT 600 

GTTGAATCTT TTTTTCTCAC TGAGCATCCA GATCATTTTC ATGAAGC CGA GCAATAACGG 660 

GCAAAATCAG CCCTAATGCC AACAAAATAA CCGGCGTAAT AATATTCAAG CCCATCTGGA 720 

ACCACCATGT GCCGGGGTCA TTAAGATAAC TGATTTTCGG TAACATTCCC AACAAGCAGG 780 

CAAAGGCGGT GAAGAAGAAG CACCAACGGC CCACGAGCAT GCCCAAGCGT TTATTTTTAA 84 0 

CCAGCATATA GTCGGCCTGG AACTTTTCGA GATGTTGATT TAGCAAATAA TACGCGAGGA 900 

AAACCCACAG ATAGCGCAAC GGCATGACCA CAGAGTTCAA ATTAAGCAGC CACTTGTAAA 960 

GCTCGTTCAT GTTGCCAATG CCAAACGCTG GAATAATGAT CAGCAGACTT ACCAGAATAC 1020 

CGGTCATCCA GTAACCATTA ATCGGTGTGC CTTTGCGATT GATCCGCCGC AATTTTTTAG 1080 

GAATAAAATG CGGATCGGCG TCACTCAGCA AGATTTTCAG CGGCGCATCA ATGGAAAATG 1140 

CCAACGCGGA GATTGAGGCC AAAGCATTAG CGATTGAATA CAAAATGACA AACAAACCGC 1200 

CGACGTGATA ATACTTGCCT AACATTGCAA ACGCTGTGTA TGGGCCATTC GCCATAAGAT 1260 

CTGTCGGAAT GTGGTGGCTG TTAAACAACA TCCCCATACC AAAAGACCCT AGCAACGCGC 132 0 

AAAAGGCAAC CATGCCCGCC AGCACCAGCA TGCCCAGCGG AAATTCCTTG GAAGCGTGCT 13 80 

TGGTATTGTT GACGTATGGC GATATCTTTT CCGCGCCGCC AACTGCAAAG ACTAGCATGG 1440 

AGATCGTCGT GAAGTAGTTG AGGTCAAATT TAGGCAAGTA AGTATGAATG TCGCCCATAT 1500 

TCGGAGTCGC CACATGGACG CCTTTTACCA TCAACGGTGC GGTCACAGCT AGAATAATGA 1560 

AAAGAATCGA CATCAGAAAC ATCGCCGTGC CTGCCATACT GCCAATACGA TTCAAGGTGG 162 0 

TTAGCCCGCG CGAAGACAGC CAAAGGAAAA GTAAGAATAA CGCCAGACAG ATTAAGGAAA 1680 

CGGTCATGGA CGAGACGGTG TTGACAAAAT CACCGTTGCC TTTAAACAGC CAGCTCAAGG 174 0 

CAATCAAAAT CGCTTGCGGC TTCTGGGCTA AATAAGGGAT GTGCACGACC CAATAAGTCC 1800 

ACGCCGCATA GTACGCCAAT CGCACACTGC CGGTTTCCTT GATCCAGGAA CTAACGCCAC 1860 

CGGCTTGATC TTTAAACGTT GATCCTAGCT GCCCCACAAT CAAAGCATAG GGCACAAAAT 1920 

AAATCAGCAT AATCAGAATC CAGCTAGTGA CAACGGAAAG GCCTTGTTGT GCATAGTTAT 1980 

TGAACACATT GCCAAGACCC CAAACCGATA CGAACGCGAT TAAGGCCACG TTATACCAGC 204 0 

GCAGTTGTTT CTTTGTGTCT GCCACAAACA TCCCTCCAAA CGGTATCCTG CTCGATTAGG 2100 

AACAGTTACT CGCTCTTCAG TGTAACGGTT TGACCACCTC TCTTTCCCGT GAAATTGTAT 2160 

AGATAAGGAT TAGATTTTTC TAAAAGCCCG GTTGCGGTTT CGTTATTTCA TGCCGTATGG 222 0 

ATACTCATTA ACTGGAAGTA TGAAGGTATA AAAAGACCAC CACTGTAATG CTGAGTGGCG 22 80 

GCCTTTTGTC ATTTCTCTTT AGCTATCAGC CAAGACGGCT AATATTTTAC TTAATAGCTT 2 34 0 

TGGCAACTGC TTCATACACA GCTTGTTGCT CTGCTTGAAT CAGATCGACG CGACTGGCGA 2400 

TAACGCTGGT GTCCATGGTG ATTTCCCGCG TTAGGCCAGG TGTCGGTAGT TTTGGCTCGA 2460 

AGAATTTCTT GAATTCATCG AGTCGTTGCG TGGTGCGGAA AATACCGGCG ATAACGGTGA 2 52 0 

TGTAGGTGGT GAATTCCATG TCGCCGCCAA CCGTTTTTTC AAGCCAAGCC CATTCGTTGC 2580 

GAACCCAATC CCATGCTGCT TGTTCGCCGG CGTGGTTGCT CAAGACGCCG CGGAACCATG 2 640 

AGCGCAAATC TTGCGGCTTA ATGGTGTCGG CATTTTCAAA TTGATCCACA ATTTTAGCGA 2700 

TTAACGCGGC ATCCGGGGTG CTGGTTAACG CTGCAAGAAT ATCGGCTTTG TAGCTTGAGT 2760 

CGGTTGTCTG CTTATACGCC GTTAACAACT GATCGAACAA GGTGGCACTG CCGAAGTTTT 2820 

TCACTTCATT TTGAAGGACA AACATCCGCA CATCGGCCGG TAATTGAAGC AGGTGATCCT 2 880 

TATTTGCCGT AAATAGATCG TGACCTTGCG CAATGGCGTC TTTATTCTTA GCATACAACG 2 940 

CCATGCTTAG GATATAAGGA CGGGTTAATT GATCATCATT GGATTCGCCG ACTTTTGGTG 3 000 

TCCAGCCCAG GCGCTTGAAC TGGTCGGCGC TGAGTTGGTT GAAGAAGGTT TTCAGCTGCG 3 060 

TTTCTTCGGC TGAATCCGGG TTGACGAATT GTTTTAAGTC ATTGGCCACC CGATACAAGG 312 0 

CGTTGATGAC GATGGCACTG TGACTCTGGG CAAACCGCGG CAGCAACGAC ACAATGTCGG 3180 

CATAAGCATT TTGCCGACCC TCAGCCAATA ACCGTAGATC TTGAAGTACC TGCCGCTGAT 324 0 

CAATCGCATT GAGTTGGTCA AGATGCGCCA AAATATCGGC GAGTAAGGTG GCGTCGTATT 3300 

TCACGATGAA ATGCGAGTTA TTGCCCACAT TTACACGGAA TGGTTGACCG CTTGCTTCGC 3360 

GCAACTGGGT GTAATCGCCC AAGGTTACCT GCTTATCCGC AAAAATCTGC GGTGCGGCAG 3420 

CATAATTGCT ATTGAGCGGA ATCTGCCATT GCCTGCCTGC ATCTTTGCCT GCACCAATGA 34 80 

AGAATTGTTG CTGGGACAAG GTCAGTTTGC CATCAACCAC CGCTGCTGTC ACCACTGGGT 3540 

AGCCTGGTTG TTCCAGCCAT GACTGCATGA TGGTGCCGAC ATCTAACTTA GCCGCTTTAC 3 600 

CCAAAGCTGC CCACAAATCA GCACCGGCAG CATTGCCAAA ATGATGGGCC TCAAAGTATG 3660 

CCTTCAAACC GGCCCGCAAC GCATCATCAC CGATTAAGGA ACGTACCATG ACCAGCATCC 372 0 

GCGCACCTTT TGCATACACA ATCGCGCTGT CAAAAAGCGA ATCGATTTCA GCCGGATCTT 3780 

CTACTTGAAC ATGAACTGAC TGAACCCCAT CCGTTGCATC ACGTTGCAAC GCCATTGGTA 3840 

CTTCCAGTGT CTGGAATGTT TCCCAAATAT GCCAGTCCGG TTGCAAGGCA TCAACCGCAA 3900 

CATATTCCAT CATGTTGGCG AAACTTTCAT TCAACCACAG ATCGTCCCAC CACTTCATCG 3960 
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TCACCAAATC AC C AAAC CAT TGATGCGCCA GTTCATGCGC AATAACGGTA GCAACCCGCT 4 02 0 

GCTTGGTTTC CAGCGAGGTA TTGTCCGGAT CCAGCGTCAG CAACGCTTCC CGATAAGTGA 4 080 

CAAGCCCCCA GTTTTCCATC GCGCCAGCCG AAAAGTCCGG CAACGCCAAC TGCCAGGAAT 414 0 

GCGGAAGTGG ATAAGGGGTC TGGTAAAAGT CTTCGTAAAA TTCAATCGAG CGCTTGGCAA 4200 

TGTCTAACGC GAAGTCAAGC TCATTAGGTT GATGTGCTTT GGTAGCAAAA ACCCCGATTT 4260 

TAACGCCGCT CTTGGTGGTT GTCTGCTTAT TTTGCAATTC ACCAAATGCA AAGGCGATCA 432 0 

GGTAAGTCGA CATCCGAACC GTGGTGTCAA AATAATGAAC GCCATTTTCT TCACGAACTT 43 80 

CCGGCATGTT ACTGATAATC GTTTCACCGG GATGTTCATC AAATTTAATT GCTAAATCAA 444 0 

ACGTCGCCTT GGCTTCAGGC TCGTCTACAC TAGGAAACGC CTGACGTGCA GCCGTTGTTT 4500 

CAAACTGGGT CCCGATAATC TGCTTCTTAA CCCCGTCCAC TTCGTAATAA GAAGGATAAA 4560 

TACCCATCAT GGTGTCCGTC AACGGTGCAG TATACGTCAG TGTCAACGTC ACCTTGCCAG 462 0 

CTTGCGGCAA AGTAATCCGC ACCGCTTCGG CAGGATCATC CACCGTAAAC GGAACATCCT 4680 

TGCCGTCAGC CTGAACCGCA CTGACCGTCA AATACTTCTG ATGAACCGCA ATTTCGGTTT 474 0 

GCTTGGCATC ACCGGTAATC GTCGTCTTCC CGGAAATCTT CTTCGTCTCC CGGTTAATAT 4800 

CCAAGTAAAG ATCGTAATGT TTCGGTTGAA ACAACTGATA AAAATGCGTG GCTACAAGCA 4 860 

TGCACCAATT CCTCTTGTGT GTGAGCGCAA CCCACCGCGG AAGAAGTCGG AGTGTAAGCC 4 92 0 

GCCTTGGGCG TGATAGCCGC CCTTTGGCCA TTGGGACCCA GGTCCTTACA CCCAAACTTT 4980 

TGCGCTGGTG AGCGCGTTAT GAACAAACGC CGACCCAACG CCGGTGAAAA ACCCGACCCC 5040 

GTGATGAATA AACCCCCCAC CCAAACGGGT TAAACCCTTA CACCGGCAAA CCCGTGATGA 5100 

AAAC CTTAAA TACCGCTTAT TTTACCCCAA GTGGGCCCCC CGTTTGTACA AAAAATCACA 5160 

CCGTCTAAAC CGCTTGGTTG CAAGAACTAT TTTAAACGGG TTACCAATCG CCGCCGCGCC 5220 

AAAAGAAAGT TTATGATCAT CAAAACCCCC GCGACCCCTA GTGGAACCCA ATTATCGTTT 52 80 

ACGGGTCGCT ACGCCATTAA GGTCAACAAG TTTACCAGCC CATAATTGAT TGCTACCAAT 534 0 

ACAAAGCGCA AAGTAGACGG TCGGAATTAA ATACGCCACC GCAAGTGACT GAGAGCAACA 5400 

GTAACTACCA AGCGTGATGC TCCCAATAAA TAAACTCTTA ACCAGCGCAT TGCCCAACAG 5460 

AACGCCAGCA GCCAATGTCG TTCCCTGAAT CTGATATAGA CCAAGCAGCG TAACGTTCAG 552 0 

CACTGCCAAC ACGCCAAAAT ACCAAGCAAA TCGCACCGCG TAAACCGTCC ACAATTGGAT 5580 

CGATTTACTA TTGATAACTG CCGCTACCCC TGTTGTTTGC TCCGGTAAAA ATAAGCTGCC 5640 

AAAACAAAAG ATCGCTAGCA ACGGCATCCA CAACTCAGTC GGCATCGCTG CTTGTGCCAA 5700 

GCTCTGCGGT GTCAGCGTAA AAACAATCGG AATGAGCCCC CAGCCAAGTA CCGCAATGAG 5760 

GCTGGTTCTC AAGACGTTGG TTTTAATTTC TAATCGGACG AAGCGACCTA AACTTGAGTG 582 0 

CATGTAGTTA GCTCCCCGTT GTGCAGCCAA GATCCAAGCA GTTAACGCCA TCAGTCCAAG 5880 

CGCCAACAAA GCGTATCCGA GCCGATTTTG CAACAGCTGG TTTAAATGGG CATAGTAATA 5 94 0 

CGCGCCATTG TGCAGCGAAT TATGCCGCGG GATCAATAAC CATCCGTAGT TACCACTCAC 6000 

TCGGCGAGCA CCCGCCATCA TCGTTACCAA CCACCAGCCA ATTTGAATGC CAAAACCAAT 6060 

AAAATTACCA AAGATCGCCG CACTTAAATA GCCAACCGCA CTGCTGACCA TGAGCGTTGG 6120 

TAACACCCAG ATAAAAGCCA TTTTCACAAT CGCGGTATAA TCCAACGACA TCCCTTGGTA 6180 

TAAAACGGCG ACCTGAATCG TCAACGCAAT GGCGATCACA ATCACTGGCA CAAATAAACT 6240 

TCCTAAACTC GCGACATACC GCGTCAATAA TAAGCGCGGC GTGGTCATCG CCTTGGTTTG 6300 

AATCACCGCC GACGCATGAT GCCGGCGATC GGCAGTACAA AAAGCAATGG CCACAATTGT 6360 

CGGTAAAATG CCCATCATGA TTCCGGCAAT ATCCGCAAAC AATCTCGCAA ACGCTCCGGT 6420 

GACCCGATCA CGTTGCCGAA TGAGCTGCTG ATCCGCGACG ACTTCGGCTT TCGTCATCCG 64 80 

GCGATAAGCA AAATTCTGAA TATTTTGTGA ACTGTACGCA GACTGTCCAC CCAAGAGCCG 654 0 

GTCAACTTTT GCCAACGTTT TAACCAAGGG TGCGCGCGTG TCTGCATCCT CCGCCTCAGT 6600 

CATCAACTGC CGAACTTTTG CCTGGTCTGC CGCGCGTAAC GTCACTTGTT TTGCAAACCC 6660 

CAACGGATAA GTCGTATACA AATTATGCCG ATAATCGTAG TGCAACTGAT CCAGACTGTT 6720 

TGTCTTGAGT GTCTGATAAT CGGTCGCTGT AATATTTTCG TAGCTCGCTG GTGATTTCGG 67 80 

CAGGGTGGTT AAGTTTCGTG AAAGTAATGG CCAGACATTC ATCACGATAA ATGCCACGAC 684 0 

TAAAAATGTG TAAATAACAA ACGTTAAACT TCGCGTCTGC CGCTTAAATT CCATCCAAAG 6900 

TAGCTTCACA ATGACACCTC CTCACACACT GCTTACCGTC TTCACCAACG CTTGATGATG 6960 

CTGAGTTTGT GAATACAGAT ACGCCTCCTC CAACGTTGGC GCAACCGATT GCCAAGTTGC 7020 

CAACGGAGTA CGAGCTAACA AGCGTACCCG AATATGCTGC CCGTGCGCTG TTTGTTCACT 7080 

AATCTGGTAC TGCGTCTTAA ACTGTTTAAG CTGCGCCACC GGTAAGTCAC CGACAAAAAC 714 0 

ATGCCCCGCA GCCGCATCAA TAAGCTCGTC AGTGGTCCCA TTGAAAACCA GTCGCCCATG 72 00 

ATCAAGGATG CCAATACGAT TAGTCGTTGC CTCAACATCG GAAACAATAT GGGTAGACAA 7260 

GAGTACCAAA CGCTCATTAG CAAAATCTGC CAACAAATTC CGAAATCGTA TCCGTTCTTC 732 0 
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CGGGTCCAGT CCCGCGGTGG GTTCATCAAC AATCAAAACC CGTGGCTCAT TCACGAGCGC 73 80 

CTGCGCAATG CCTAACCGTT GCAACATGCC GCCAGACAAC GCCTTGACTT TCGTTTTCGC 744 0 

CTGAGCTGTC AAATGAACAG CTGCCAGTAA CCACTCAATT CGCCGCTTCT GCTCGCGAGC 7500 

CGGCACCTCA GCTAAGATTG CCAAATAGGT CATTGCGTCA ATAACTTTCA TGGTTGGATA 7560 

AAACCCGAAC TGTTGCGGCA GATACCCAAT TTTGCGCCGA ATACTGCGCG CATCTTTAAG 7620 

TGGTGTGCCA TCCACCAACA CCTTACCGGA AGTAGGTTTC TCAAGTGTTG TCAAAATCTT 7680 

CATCAACGTG GATTTACCGG CACCGTTTTT CCCCAATAAT CCATACATTC CTGACTGGAT 774 0 
ATTCAACGAA ACGT 7754 



<210> 23 
<211> 4524 
<212> DNA 

<213> LACTOBACILLUS RHAMNOSUS 
<220> 

<221> MISC_FEATURE 
<222> (1) . . . (4524) 
<223> N = A,T,C OR G 

<400> 23 

ATTGCGTCTG CAGCATTGAT TTTTTCTGTC ATGACACTTG CCTCCATTAT TACTTACATT 60 

TTGTAAGTTC TTTACGATTA TGAGTATAAC AATTAATCAA TAACAATGCA AACCCTTTCA 12 0 

CTCGATTCGG GATCAAGTGA CGGCTAAAAG TAAGGAAAGC GCTTTAGTCA TTGCTATTAT 180 

ACCCACGTCA AGGTGGCAAC AGTCAATCAA ACTGACTGAT ACAGAGCCTG TTCGTTTCAA 24 0 

GCAGTTTGCT AGCAGACTGT ATTTTGACTT AAATATTTCG GTGTCCATTT TTATCCATTT 3 00 

CAAATAACGG CGGAAGCTAA TTGTTATCAC TCGCTTTAAC GCGTTCCGCG CCGGCTCGCG 360 

CTCACACAAA AAACGAATGA ACGATTCCAT TTAATCGGAA AAGTCCATTC GCTTTCTATG 42 0 

ACTCTTTTAC ATGGCGCCGA CCGAAAATAA TTATCAACTA AAAAATTGGC GCTTATTAAT 4 80 

TCTGACCAGA CAAAACTACC TTAACTTTTA CACCCGGTTC ATCACGATTG GTGTTTTTCG 540 

TAGTGCCGCT CCTGGCCAAT GACACCGGTC AAAATAAACT GACCACGATA GTATGCCGGA 600 

TCAGGGCGAT AGTCATCGGC ATCATACGGG ACTTTATCGC TAAAGGCTGC TTCGTATTCC 660 

GGTACAGGCA GTTCTTGGCG TTTAGTTAGT TGCTGGGCAT GTTCGGCGGC GTGTAGTTGT 720 

TCCTTAAATT GTGGTTGCAA AATGCCGCTG AAGAACTCTG CGACGGCACC GGAAC CAT AC 780 

GAAAACAGTC CGATCCGGTC CCCGGCTTGT AATGTCGTAT CATGATC CAG CAACGACAAC 840 

AACCCCAGAT AAAGCGACCC GGTGTAAATA TTGCCAATTC GCCGACAATA ACGCGTGCTG 900 

GCTTCAAAAC GGTTTTTCAA TCGCTGGGCA CTCGCGTCAT CGGTGGTTGG CAACACTAGA 960 

TCCAATGCTT TTTTACCCAT TTTGGTATAT GGCAGATGGA ATGTCATTGC CGCAAAATCA 1020 

TGTGCGCTTA AATGATGGTC GGCCTGATAA CGTTCCCAGA CTGTCTTGAA AAAAGCGAGA 1080 

TACTGTTCGG TTGAGTATTT TCCCTGAGCA AGCGCCGTAT CTTGGTAAAC CGGTCGCCAA 114 0 

AAGTCGTTGA TTGATGCCGA TCGATAAACC GAATCCGGTT CAATTGTCAG CAGACGCGGA 1200 

TCAGCTTTGA CAATCATCGC CACTGCGCCG GCCCCTTGCG TCACTTCACC GGCCGTTGCT 1260 

AAACCATAAC GTGCAATATC TGCGGCAATG ACAAGCACAC TTTTATCAGG ATGACTCGCA 132 0 

ACATAATCAC GAGCCATCAT CAGCGCAGCG GTCCCGCCAT AACAAGCTTC TTTCAGCTCA 13 80 

ACTGCCCGCA CCCATTCAGG CAGCACCAAA AGATCATGAA TGAATAAGGC TGCGGATTTA 144 0 

CTGGCATCAA CCCCGCTTTC GGTTCCAACC AGAATCATGC CTAAACTGGC ACGTGATGCT 1500 

GGCGTCAATA CCTTTGCAGC GGCATTGGCT CCCAATGTCA CAATGTCTTG ACTAGATGGC 1560 

GGAACCGCCT GCTCGTCTTG GCCGATGCCG ATCGTATATT TATTCGGATC ATCACCGCGA 1620 

ACCTTGGCAA GTTTTACGAG ATCGACGTAA AAGTCCGGGG TATCCATTTC GATGGCATCA 1680 

ATTCCGATTT TCATAATTTC AATGGCCTGC TTTCTGTTTT AATCGAATCG TTGCTAAATA 1740 

CATTTTGGCA TGTGCCAGAT CCATTTCACC TGCGCGTAAA GCGGCGACTA GAGCAGGTAC 1800 

TTCCTGATCC TGAGCTCCGG CAGCAATCGC CAGCGCATTG GCCTGCAGTT TCATATGGCC 1860 

TGACTGAATG CCGGGACCGG CTAATGCGCG CAAAGCCGCT AAATTCTGCA CTAATCCTAA 1920 

TGCGGCAATT ACCTGCTGCA TGGTGGCTAA GTCGCGATAA CCTCCAAGAC GGCGGGCAGC 1980 

CTGGGCTAGT GGTAATGCAC CGATCGCGCC TCCGACAGCA CCCAATGGCA ATGGCATTTG 204 0 

CAGATAGCCT TCAAGTTTGC CATCGCGCAT TAGCCAACGC GATAACGGTT GATACTGACC 2100 
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AGTCGCAGCG GCAAATGCCC CAACACTGGG CCGCAACCGC GCGCGTGTCA TTTCCCGTCG 2160 

CCAAGACTGC ACCAATGACA CCGTTAAGAA TGCCTTTGTT ATGCGTTACC GCGCGCTCTG 2220 

GATCAACAAA TGCCAGATCG CTCAGCTGCA CAATTTTATG GGCAATTTCA TCTCCCGGTA 22 80 

GTGTTTTTGT GGCCAAGTGT CGCCGGTGCC AATTTCACAG TTGCCGTAAC TAAACTCGCC 234 0 

CAGTTGGCGT TAGTTAAAAT GCTGGCCAAA ACCGTTCCAT CCACCCAGGT TGTCACTGCA 2400 

TCTGCCACAG TTTCGGCAAC CGTATTCGCA TAATTGGCAC CCATGGCCTC TTTAGGATTA 2460 

AGCGTCAGGC GAAGTTTTAA AAACCGGTTG GCCAAGATTG TCACAGTCAG GTTGCGGAAG 2520 

CCCTCCGCCA CGCTGCACCA TTGAGGGATG GGCGGCATTG GCCACAGCTG CGATCGTTGC 25 80 

TTGATGGGCC AAAAGGATCC TAGCTCTTTG GAATAAACGG TTTGATACAT TTCCGGATCT 264 0 

TCAAGTTTTT CTTTGATGTA AGGCGGCAGC GGCGTTTCAC CGAGCTTATC CAGAATTTCC 2700 

ATGAAGATGC CATCATAGTC AAAATGGATC ATCCGTCCGC CATGTTCCAG CTCTTTGGTG 2760 

ACCGTCGCCT TTAACAACCC GTCACCAAAA TCAATCACTG TCCCGACTGG TGCCTTGCGC 2 820 

GCTGGCTTCA TCAAAGTTTC CCAGTCGTCG CCGGAAGTGT TATTAAGTAA TAGCACTTCC 2 880 

ATGTGGGCAC CGGTTTCCGG TTTGACACCA TAAAGTCGTG CCGGCATAAC CCGTGTGTCG 2 940 

TTCATGACCA ACGCATCGCC TGGTTTAAAA TAATCCAGAA TGTCATAAAA ATGCTTATCC 3 000 

TGCATCGCGC CAGTATCAGC ATTTAAAACC AACAGACGGC TGGCATCGCG TTCTTTCAGC 3 060 

GGTGTTTGGG CGATCAATTC ATGCGGTAAG TCATAATCAA AATCGGAAAG TTGATAATCT 312 0 

TTATTTTCTA CGCGCCGATA ACGTTNTTTG TCTTGCAACT TGTTCGCTTC CATTCATTTC 3180 

ATTTAGTTGT TTTTTGATGC CGACTGCTCG TCTGAGGATT GCGGCATCGT CATTCCCATA 3240 

TGGGCAAAGC CAGCGGGCGT CACCATGCGT CCACGAGGAG TTCGTTTCAA GAACCCGATT 3300 

TGCAACAGGT AGGGTTCATA CATCTCTTCA ATCGTAGCCA TTTCTTCACC GATATTGGCA 3360 

GCAATCGTTG ATAACCCAAC CGGTCCGCCT TGGTAGTCAC GAATCATGAA GGTTAATAAC 3420 

TTGCGATCAA TCTGATCAAG TCCTTGGGCA TCCACCTGCA ACTGATCAAG CGCATGATCG 34 80 

ACCATTGCCA AGTCAACCGG GCTCTTGCCG GCAACTTCAG CAAAATCCCG AATACGCTTC 354 0 

AACAAGCGAT TGGCAACCCG CGGCGTTCCC CGCGACCGCC GCGCAATCTC GTAGGCACCT 3600 

TCTGCATCAA TCGCCATATT GAAGACATTT GCTGAGCGTT TAACAATCTC ACTTAAGTCA 3660 

TCAGGCGAAT AATACGCCAT ATGTTCACTA ATGCCAAATC GATCGCGCAA TGGTGCCGAC 372 0 

AACATACCAG CTCGCGTTGT GGCCCCAATC AAGGTAAATG GCGGCAAGGG GAAATGAACC 3780 

GGATGGGCAG TCGGACCCTG GCCAACGACA ATATCAATAT AAAAGTCTTC CATGGCCGAG 3 84 0 

TACAACATTT CTTCAACAAT TTTTGGTAAT CGGTGAATTT CATCGACAAA CAACACATCT 3 900 

CCGGGGCGCA ACTCATTCAG CAACGCGACC AAATC AC CTG GCTTTTCAAT GGCCGGTCCA 3 960 

GAAGTGGTAC GGATATTCAC GCCCATTTCG TTGGCAATCA CCAGTGCCAG CGTGGTTTTG 4 02 0 

CCTAATCCCG GCGGCCCATA TAACAAAACG TGATCCAAGG ATTCTTCACG TTGCTTGGCC 4 080 

GCAGTAATAT AAACGGTCAG CTGATGTTTA ACCCGATCCT GACCAATATA TTGAGCAAGC 4140 

CGCCGTGGAC GTAAGCTTTT CTCAATTTGT GCTTCATTCA GATCATCAAT GTCGCCTGAA 4200 

ACTAACCGAT CCTTGTTTGC GTCTGGCAAA AACTCACGCC CCTTCTATAT TGTCTGAAAA 4260 

AGTCTTACCG TTGTCGATGT CCTGCTGCTC CAGTATAATC AACGTTATGC TCGTCCGCTC 4320 

AACAAGCGTA AACCTTCACG CAGATAAGCA TCGGTCGTCG TGGCGTCAAA GGCTTTCAAA 43 80 

GCATCGGTAA TGCCATCAAC CGCGCGTTGG GTGTATCCTA AGGCAACCAG TGCAGCCAAG 4440 

GCATCTGCCA GCTCCGGCGC TACTTGATCG GCGGTCGGCA TGATCGTTGC GGCAGCCGGT 4500 
TGAGCATCGG TCGTAATTTT GCCT 4524 

<210> 24 
<211> 5072 
<212> DNA 

<213> LACTOBACILLUS RHAMNOSUS 
<220> 

<221> MIS C_FE ATURE 
<222> (1) . . . (5072) 
<223> N = A,T,C OR G 

<400> 24 

ATTTAGCCGC TCAAATTTCG GCGTTAGATG TGCTGCAAAG TTTTGCGACC GTTGCCGAGA 60 

ATAACCATTA TGTTCGGCCA ACGATGCATG CCGGGACCCA TGACATTAAC GTCAAAGGCG 12 0 

GCCGGCATCC GGTGGTTGAA CATGTTTTGG GGCAGGACAG TTATATTCCT AACGATGTCA 180 
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TCATGGACCG GGATACGGAT ATGCTGCTGA TCACGGGTCC AAACATGTCC GGGAAAAGCA 240 

CCTATATGCG GCAGCTGGCA TTGATTGTCA TCATGGCTCA AGCAGGATCG TTTGTCCCGG 300 

CTGACACGGC GGATTTGCCG ATTTTTGATC AAATCTTCAC CCGCATTGGC GCTGCCGATG 360 

ACTTAGCAAA TGGCGAAAGT ACCTTTATGG TCGAGATGTT GGAAGCAAAT GCGGCTTTGA 420 

GTCATGCAAC CGCATCGAGT TTGATCCTGT TTGACGAAAT CGGTCGCGGC ACGGCAACGT 4 80 

ATGATGGGAT GGCATTGGCT CAGGCGATAA TCGAATATTT GCACGATCAT GTCCATGCCA 54 0 

AGACACTTTT TTCAACGCAT TATCACGAAT TGACCAGTTT ATCGGATTCA TTGGCAAAGC 600 

TGAAAAATGT CCATGTCGGG GCAGTTGAAG AACACGGCAA TCTGGTGTTT CTGCATAAGA 660 

TGATGCCGGG TCCGGCTGAT AAAAGTTACG GGATTCACGT TGCCAAATTA GCCGGTTTGC 72 0 

CAGCTGACTT ATTGAGCCGT GCGGATACTA TTTTGAAACA ACTCGAAGCG GCAACTCCGG 7 80 

AAAAAACCGT CCCGGCAGCT ACCAGCCAAG TCGAGGATCA GCAGTTATCA CTGTTTGAGG 84 0 

AACCTAAACC TGCACCCAAG AATAGTCCGA TTTTAGCCAA ACTTGCTAAG TTCGATTTGA 900 

TGGATGCAAC GCCGATGGAT GCGATGAATT TAATTTTTGA CCTGCAAAAG CATTTAAAGA 960 

AGAAGTGATT TTATGCCAAA AATTCACCAA CTATCTGCCA CTTTAAGTAA CCAAATTGCT 1020 

GCTGGGGAAG TTATTGAACG GCCGGCCAGC GTGGTGAAAG AATTGGTGGA AAATAGTATT 1080 

GATGCCCCAA GCNNCACCCA AATTGACGTG AAGGTATCAG CGGCCGGTTT GCAAACCATT 1140 

CATGTCAGCG ACAACGGAAT CGGTATTGAC CCTGACGATG TGGCGACAGC TTTCTTGCGC 12 00 

CATGCGACGA GTAAAATTCT GACCACGCGT GATCTGTTTA ATGTTCATTC ACTGGGATTT 1260 

CGCGGGGAGG CGCTGGCAAG TATTGCAGCG GTTGCCGATG TGACGCTAAC GACCGCTACC 132 0 

GATGCCGGGA TTGGCGCTAA AATTCATGTC AAAGGCGGGC AGGTAGAAAG TCAAACGACA 13 80 

GCGGCGCATC GTCGCGGAAC CGATGTCGAA GTGAGCGATC TGTTTTTTAA CACCCCGGCA 144 0 

CGGCTGAAGT ATATGAAGTC GCAACAGACC GAACTTGGCA AGATTGTTGA TATTGTCAGT 1500 

CGGTTGGCAT TGGCTAACCC TAAGATTGCG TTTACGGTCA GCCATGACGG CAATATGATG 1560 

GTGCGGACAG CCGGTCAAGG TGATCTACGC CAGACATTGG CCGGCATTTA CGGTTTGCCA 1620 

GTTGCGCGGT CAATGGTTGA TTTTCAGGCG GAGGATCTTG ATTTTAAGGT GAGTGGCTTG 1680 

ACCAGCTTGC CTGAAACCAC ACGGGCATCG CGCAATTATC TGAGTCTGGT CGTCAATGGC 174 0 

CGCTATATCA AGAACTTTCA GTTGACGAAA GCCGTGATTG CCGGTTATGG CTCCAAACTC 1800 

ATGGTCGGGC GCTATCCTAT GGGCGTAATT TCGATTCAGA TGGATGCCGC TTTGGTGGAT 1860 

GTCAACGTGC ACCCAACTAA AGCCGAGGTG CGGTTAAGTA AAGAAGATCA GCTCAGCCAC 192 0 

CTGCTCAGTG AGGCCATTCG TGCGCGCTTA GCCAAGGAAA ATCTGATTCC CGATGCCATG 1980 

GATAACTTGC CCAAACGCGA GCGTTATGAT CTTGATCAAC TGGAACTGAC CCTTAATAAA 2 040 

ATCAGTCTTA AGACGACAGC AGTGCCGAAT CAAGGTGCTG AAGTGCGCGA AAACGCCGAC 2100 

ACTAACACTG TCAATACGCC GACTTCTCAA CCAGCAGCGC AGACAGAAGC AGCAGTCGAT 2160 

TTAACCATCA ACGACTTAGA TGATCGGCCA ATTTTTGATG AGCCACAGCG CTTGGCTGCT 222 0 

TGGGATCAGC GTTATCAAAC GTTAGACGCC AATGTTGCGC CTGCCTTGGT AGAGGATGCC 22 80 

GCAGCTTCGG ATTTAAAGCG ACCGGAGCCG ACTGAACGTT TTCCCGATTT AACCTACCTT 234 0 

GCCCAAGTTC ACGGGACATA TCTGCTGGCG GAATCTGGGG ACGGCTTGTA TATTTTGGAT 24 00 

CAACATGCGG CCCAAGAACG GGTTAATTAT GAGTTTTATC GTCAGGCAAT TGGTGAAGTC 24 60 

AGCAACGATC AGCAACATTT ACTGGTTCCC ATCGTGCTGG ATTACTCCGC GGCCGATGCG 2 520 

ATCAATATCC GCACGCATCG GGATGTGTTG GAAGCGGTCG GCTTGTATCT AGAGGATTTT 2 580 

GGCCAAAATA GTTTTGTGGT CGAGCATCAT CCGACGTGGT TCAAAGCCGG TCAGGAAGAA 2 64 0 

GACACGATCA AAGAAATGGT TGATTGGGTT TTGCGTGACG GCAAGATCTC TGTCGCGGCT 2 700 

TTTCGGGAGA AGACGGCGAT CATGATGAGC TGTAAGCGGG CCATCAAAGC CAATCATCAT 2760 

TTAGACGATC AGCAGGCACG GGCGTTATTG CAGAAACTGC CGCAATGCGA AAATCCATTC 2 82 0 

AATTGTCCGC ATGGCCGGCC GGTTCTGGTC CACTTTTCCA ACACCGATCT GGAGAAAATG 2 880 

TTCAAGCGGA TTCAAGACAG TCATGAAAGT GGGGAAATGC AGGCATGATT ATTCTGGCAA 2 940 

GTCAGTCACC ACGGCGCCAA GCATTACTCA AGCGCATTAT TCCTGCATTT GAAAGTCATC 3 000 

CTGCTACGAT TAACGAACGG GCGTTGCCGA TTTTGCCACC ACCGGAGTAT GTTCAGAGTC 3 060 

TGGCCAAAGC CAAAGGAGAA TCCTTAGTAC CGAGCTATCC GGGGGCAACA ATCATTGCGG 3120 

CCGATACGAT GGTGGCTTTT CAAGGAAAGT TACTGGGTAA GCCGCATAGT CGTGCAGAAG 3180 

CCAAG CAAAT GATCACTGCA CTCGGCGGCC AAACCCATCA AGTCTATACG GGCTTGTGGG 3240 

TGCGTCTGGA CAATGGCACG GTTCGGCAGC AAGTCGTGGC CACAGATGTC ACATTTTGGC 3 300 

CGCTCGATGA AGC CAAAGTT GAGTCGTATT TACAAGAAGA CGCCTATCAA GACAAGGCGG 3360 

GTGCTTATGG CATTCAAGAC GCCGGAGCTT TACTGGTTAA GGCGATCAAT GGTGATTTTT 342 0 

ACAACGTCAT GGGTTTGCCG ATCAGTACGT TGTATCGAAT GTTGTTGGCG TAAGGCGTTT 34 80 

GCGCTTTTAT TCAACCGTAT GGAAATTCAG AGGTTATAAA AAGCCGCCCT TAGAGAAATC 3 54 0 

TAGGGACGGC TTTTTACGGA TATAGATACT TTAAAAACTT ACAACCTGCC AATTACTCGG 3600 
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TAAAGTGAAC GTATAAATCT TGCCAATGGT TTTGCCTTGT TCACCGGATC CGGCGAACAT 3660 

AATAGCGGTG AAAATATTGG TGTACTCGAG TTTCTGCGCG GTCACGGCGA CTTGCGGAAT 3720 

CGTACCGTGT GTCAGTTTGG TTTTGACGGT AGTACTTGGT TTAACGGTAT GAATCGTTGC 37 80 

ATCACCTGAA ACACGATATT GATAGGCCAT GTGTTTCTTA GCCGTGCCGA TGGGGTGGCT 3 840 

TTGAATTTGT AACTGGTCAT TCATAGGCGC TAGCGGTTGC AATTCAGTGG TTTCGTCAAT 3900 

CGTAAAGCCG ATGTGATACA AATCATTCAA ACTCAAAAGT ACAACCGGTA TCATAATTAG 3960 

CAAGGCGCTC ACAGCGATTG CCAGGGGTCG ACGCCGGTTG GGCTTCATTA ATACCATCGT 4020 

CCAAAAGAAG GCAACGGCGC CAATAATCAA CAGCAGAATA ATCATGATGG GTGCCTCCGA 4080 

TCCATGGCAT CGTTATTCAA GAAGAAACTC AGAACTAACC CTAAAGCGGC CATGACCAGC 4140 

GAAACTGCAA AAGCAGCGCG ATAGCCGGCA AGAGTTGCTT GATGCATCGC GTTGGTGTAG 42 00 

TCAATTGGAT CCAGAACTTT CCCGCTAGCT GAGGGCGTGG CGCCTTTTGT GACGACGGAT 42 60 

AAAACCGAAA CCAAGATGGC GGTGCCGATT GAAGCCGCGA CCTGCCGAAT CGTATTGTTA 432 0 

ACCGCAGTGC CGTGGTTGAT GAGATGGGTT GGCAGTGCAT TCATACCGGC AGTGGTGACG 43 80 

GGCATCGTTA CCATGGTGAT ACCAAACATC CGCACCGTAT AAATGGCCGT GATGTAAATC 4440 

AGCGGTGTTG TTGCGGTGAC AGTCATCAAT GGCAGCGTAC CGGCGACTAA GAGAAATAAA 4500 

CCGGCAACGG CCAAACGTTT AGCTCCGATT TTATCAAAAA TTCGGCCAGT AATCGGACTC 4560 

ATAATCCCCA TCATAATGGC GCCGGGAAAA AGAATCATTC CAGAGTGAAA AGCACTTTCG 4 620 

CCGCGAATCG TTTGAATGTA CATCGGCAGC ACCATTTCCA CGCCAACCAT GGACATGAAA 4 680 

GCAACAGCGG TCAAAATCAC ACTCAAAGTA AAGGTTTTCG ATTTAAAAAC CCGTAACTCC 474 0 

AACAGCGGGG TTTTGAGATG CAACTGCCGC CAGCAAAAAA GGGCCACAAA AACGATCCCA 4800 

ATCGCCAGAC TGATGAGTAC CTGTGCATCT GTCCAGCCAG CATCACCAAC CGTTGAAAAG 4860 

C C AT AC AAT A AGCCACCAAA ACCTAACGTT GAGGCAATAA TGGACGGCAC ATCGATTTTG 4 920 

GGATGCGAAG TAGGCAGCAC CTGACGCATG CTGTAAATCG CCAAAAGAAC AACGCCGGCA 4 980 

GCGATGGGCA TAATGACCGC AAACAATGCA CGCCAGGTGT GATGCAGCAG AATCCAACCG 5040 
GAAAGCGTCG GGCCAATTGT CGGCGCCAAT CC 5072 



<210> 25 
<211> 1404 
<212> DNA 

<213> LACTOBACILLUS RHAMNOSUS 
<400> 25 

CAGATCAAGC AATTGACTGT GTGGCTGGAA TCAGGAGAAT CATTCCCATT TCGTGCCCCG 60 

CGGTCAATCG ATGACTGCGG GGCTTTTATT TTAGTTTCAA CTTACTGGAT GTAAAAAGAT 120 

GGAGGGATTT ACATGGCATT AGTCGATCGT ATGAATCACG AGGTTCGGCA ACTCAAACCG 180 

AGCGACATTT TACAATTCAA TGCAGAAATT AGCGGTATTG AAGGGATTGT TAAGCTGACA 240 

TTAGGTGAAC CGGATTTTCC GACGCCGGAG CATGTCAAGG CGGCGGGCAT CCAATCAATC 300 

GAAAATGATG AGAGCCATTA TACCCAGAGC AAAGGCTTGC CGGGATTACG AGCTACGGCA 360 

AGCCATTATC TGGCAACGAA ATATAAAACC TCCTATGATC CGGAGACGCA GATTTTGATC 420 

ACAGCTGGGG CCACTGGCGG TATTTATTCG AGTTTAACGG CTATGTTGAA CAAAGGCGAT 4 80 

AC CGTG ATTA TCCCAACTCC GATTTTTCCT TTATACATCC CAATCGTGTT ATTAAACGGA 54 0 

GCAAAACCAA TATTTATCGA CACTTCGGCG GATGGGTTCA TTCTTAAGCC AGAGAAATTA 600 

CAACAGGCGA TTGAAGCCAA TCGGGACACG GTTAAAGCGG TGATTCTTAA CTACCCGACT 660 

AATCCAACTG GGGTGACTTA TAATCGCGCG GATCTGAGCG CATTAGCCAA CGTCATCAAG 720 

CAGTATGAAA TTTTTGTCTT AAGCGATGAG ATTTACTCAG AATTGACCTA CAGTGGGACG 780 

CATGTTTCGA TGGGCGAGAT ACTCCCTGAT CAAGCAATTG TCCTTAACGG GGTTTCAAAA 840 

TCCCACGCAA TGACCGGCTG GCGCGTTGGG ATCACAGCAG GTCCGGCTGC GATTATTCAA 900 

CAAATCGGCA AGGTTAGCGA GTTTACGATT ACCAGCGTCA CCACCAATGC CCAGCGCGCG 960 

GCTGAAGAGG CGTTAAAAAA TGGTATGGAA GATAGTCAGC CGATGAAGCA AGCCTATCGA 102 0 

AAACGGCGTG ATTTTCTGAT GAAGGCCTTA CCGGAAGCCG GCTTGGAAGT TCCTCATCCG 1080 

GATGGCGCAT TTTATATTTT TGCTAAGTTG CCAGACCGGT TCCATGACAG CTGGAAGTTT 114 0 

GTTTATGCGT TGGCACGTGA AG CAAAGGTT GCCGTGATTC CCGGTGCCAG TTTTGGGCCA 12 00 

GGCGGTGAAG GTTATGTGCG GATTTCGTAT GCGGCCTCGA TGGCGGATTT GAAACTGGCG 12 60 

GCTGAGCGCA TTAAGCAGTT TATGGCAACG CATTAGGTAG GCAGGTTTGC AGTTGGACGA 1320 

TAACGCGCTC AAAGGGGAAT GATGATGAAG AAAATTTTAA TGTATAGTGT TCGACCAGAC 13 80 
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GAACAACCAG CGATTGATGA CTGG 



1404 



<210> 26 
<211> 3497 
<212> DNA 

<213> LACTOBACILLUS RHAMNOSUS 
<400> 26 

CATGAAAACT CCGGTTCTTA TTTTGACGGC TAAAGATGCT TTGACAGATA AGGTGCGTGG 60 

TTTTGAGTTG GGTGGTGACG ATTACCTTAC CAAGCCATTC CACCGTGAAG AGCTCATTAT 120 

GCGGTTAAAA GCATTGTTAA AGCGGACAGG ACATTTTTTT GATGAGGATG GGTTAACAGC 180 

CGGTCCGTTT GAAGTCCACC TAAACCGGCA CGAAGTCTTA ATTCACGACA AACCAGTAGC 24 0 

GTTGAATGGA AAAGAATTCG ACTTGTTAGT GTACTTATTA CAGAATCAAA AAAC C ATT AT 300 

TACGAAGGAT CGGGCTCCGG CATTGTTGCA GCCGCAACCG CTTAACAGTA CTGCAGGGGC 360 

GGCGGTGGTC AATCACGTTG CCAGTGGTAT TGTGTTTGGC GTTGAACCGT GGAACTTCCC 420 

TTACTACCAG TTAATGCGTG TTTTCGCACC AAACTTTATG GTGGGGAATG CGGTGATCAT 4 80 

TAAACCTGCC AGCAATGTTC CGGCTAGCGG CCTTGAATTT GAAAAAGCAG TTCTGGCTGG 54 0 

CGGCGCTGAC AAGGGTGCTT TCCAAATCGC ACTTATCGGG CATGATGATA CCGAGACCTT 600 

TATTAAAGAT CCGCGCGTTG CCGGTGTCTG CTTGACGGGT TCAGAAGGTG CGGGTTCGCA 660 

TGTGGCGGCG TTGGCAGGTA AGTATTTGAA GAAGTCGCTG ATGGAATTAG GCGGTATGGA 72 0 

TGCTTTTCTG GTCTTGGACG GGGCTGATCT TGAGCACGTG ATTCCAGAAG CCATTAAAAC 780 

TCGCCTCATG AATTGCGGAC AGGTTTGCAC CAGCTCCAAA CGGTTTATTG TGTTGGATAA 840 

ATACTACGAT GACTTTGTTG CCGGCTTGAA GAAAGGTTTT AAAAACGTCA AAATTGGCGA 900 

TCCGAGTGAT CCATCAGTCA ATGTGGGTCC GTTGAACAGT CAAAAGGCAA AAGATAAGCT 960 

GCAAGGTCAG GTTGATACTG CCATTGAACA CGGAGCCAAA GTTGTTTACG GCAATACACC 1020 

GGTTGATTTG CCTGGTGCCT TCTTCCGGCC GACTATTTTA ACGGATATTG ACAAGGACAA 1080 

TCCGGCGTAT CGGACAGAAT TATTCGGCCC GGTTGCCTGC GTTTATAAGG TGCATAGCGA 1140 

AGAAGAAGCG ATTGCGTTGG CTAATGATGT TCCTTATGGC CTTGGCGGAG CAGTCTTTGC 12 00 

CGGTGATACC AATCATGCGG CAGAAGTCGC TGCGCAGATT GAAACCGGTA TGGTCGGTGC 1260 

CAATCAGAGT CAAAGTTACA ATGCTGAGCT TCCATTTGGC GGGGTCAAGA ACTCCGGGTA 132 0 

TGGTCGTGAA CTTGGCGATT TAGGCCTGTA TACGTTTGTC AATGAGCAAA CGGTGACCCG 13 80 

GGCGCTGCGT CAGTGATCTA GCCCGCACTA GTTTCAAGTG AAAAACCGCC TTTGTATCAT 1440 

AACGAAACTT TGAAAAGACT TTGTTGCGCA TTTGGCGTGA TAAAGTCTTT TTTAATGGTC 1500 

AGAAGCATGA GTCAATAACT GGAATTTGGC GCGAAAAAAT TTGTAGACCA AGGAACAGCT 1560 

TATGGTGGCA TGCTTTTTTG GTGATGAATC GGTTTTTGGA AAATAATTTT CGAAAATTTT 1620 

TTTAACCTGT GGATGGCTGA TATGGCGCTG ATTATAAAGG GGGATGGTGC AATATGCTCG 1680 

AGGAAAATTC AAAAGTGGAA TCGATTTCAT TGTATTTATA TATTAACAAA TTTTTTAATG 174 0 

CTAGTATTGT ATAAGTAGTC AGAAATTAGT GTAGGGTATG AGTTAAATTC TAGCCAGTGA 1800 

CGGTTCTGAG TGGCCGACGT GTTAGCACCT ATATTGATAG ATAACGCTTC CGGGGGACAA 1860 

GGTTAATTAA TAGTCAGAAT TCGTTTCATA ACTAACACAA TTTTTCTCGA TAAGTTTATT 192 0 

TTTGAGTCTA GGAGTGATTG CTAGTGAACT ATTTCATCAA TTTCGGTATG CCTGCCAGCA 1980 

AATCGGGTAT TGAGCATGCG CAGATAAAGC GCAAGCGCCT ATTTGATAAG CATGGTGAAC 2 04 0 

CTTACGTATT TCTTCTACGG GATTGGGAAC GGGATCTACA TACTAACACT GCCAATGCAG 2100 

GAATTACGGA TGATCACCTC GTTAACATGT TTGATTACTA TCAGCACGCC TGCCATGTTG 2160 

ACGCGGTCCG GTTGTTACCG GAGCAGGTAG ACCTGGGACT TAAAGATCTT CAATATTCCG 2220 

ATGATTACGA GCACAATCGT ATGTTGGTTT CACGAGCTGA TGGGCGATTG GCTGCGCGGA 22 80 

TCAACTATGT TCGCGGCACT AGACAGGTGG TTTCTGTCGA ATTGTTTGAC GGAGTTGAGA 234 0 

ATCTATACCA AGTTGAATTT TATGATGTTC GCGGATTTAA ATCATTGGTT CAGTGGTATA 24 00 

CCCCAGACAA TAAGGTTGGC AACGAGGAAT GGCTAACGGT GGATGGCCGT CCGGTAATCA 2460 

GAGCATTTAA CAAGAAAAAT GAAGATGGCA AGCTTAAGCA GACTGGGTGG ATTCTGACAG 252 0 

ATCGCAAAGG TAAAATTTTT CAGTTTGACA CGATTGATGC GTTTTTTGAA CATTTTATTA 2580 

ATGACATGAA TGAAACTGGC CAGAATGTCT TTATCCTTGA TCGGTCTTTA TTGGCGGATG 2640 

AAGCGCTTAT TCATCTAGAG AAACCCGCTT ACACGATTAT GCACCTACAT AATTCACATG 2700 

CTGGCGATGC GCAACGGCCA ATGGATTCGA TTATGAATAA CAATTATGAA TTTGCATTAG 2760 

TTAATGGTGC GAAGTATTCA GCATTTGTTT CTGCAACTAA AAAGCAGGCA GCTGATGTTC 2820 

AAAGACGCTT CCCTTACATC AAAAAGTCCT TCCATGTTCC TGTTGGCGTG GTATCGGATG 2 880 

ACGTGCTTCA CCGCCAGCGA ATTCTGTCGG AAAATCGAAT ATTCGGCAAA GTCATCGCGG 2 94 0 



37 



TTGCTAGGAT TGCACCGGAA AAAAATCTGA ATGATCTGGT TCGAGCCATT GCCATCGTCC 3000 

ACAAACAAAT ACCGCAAGTG ACGCTGGATT TGTATGATTA CCCGGATGCA ACGAATCATT 3060 

ATGCTGAAAA ACGAAAAATC GAAAAAACAA TCCAAGAACT TTCATTGGAA GGGGTTGTGA 3120 

CTTTTAAAGG CTACACGGAA AATCTGGAAA GTGCGTATGA TACTGCCCAG ATTTTTGGCT 3180 

TAACTTCTAT CATGGAAGGT TTTGATCTCT CATTACTGGA GGCGATTTCG CATGGTGTTG 3240 

TCGGCGTGAC CTATGACGTT AACTACGGTC CAAACGAAAT CGTGCAAGAC GGCATCAATG 3300 

GGTATGTGAC TCCGTATGGC GATATTCATG CCTTAGCGGA GAAGATTCAG TTATTGCTAT 3360 

CCGATCGTGA CAAGATGCAG CAGATGAGTA CGAATGCATA CGAATCTGCT AACAGATATT 3420 

CTGAAGAAAA TGTTTGGAAG AAATGGCACA AAGTTTTAAT GGATGCACAA AAGAGTGAGG 3480 
GGGAAGTGAC GAAATGA 34 97 

<210> 27 
<211> 884 
<212> DNA 

<213> LACTOBACILLUS RHAMNOSUS 
<400> 27 

CCCGGCGCAG AAGTCTGCGT GTAAGGACCT TGGTCGCAAT GGCCAAAACC GGGCCATCAC 60 

GCCCAAGGCC GCTTACACTC CGACTTCTAA CCGCGCCGGC TCGCGCTCAC TTTTCTAGGA 12 0 

GGTTTATCAT GCGTACAGCA ACGATCACTC GGACAACTAA GGAAACCGCG ATAACGATTA 180 

GTTTGAACCT TGACCAGCAA AGCGGTATTG ATATTGATAC CGGCATTGGG TTCTTCGATC 240 

ATATGCTTGA TGCTTTTGCT AAACATGGAC GCTTTGGTTT AATCGTTAAA GCTCAAGGTG 300 

ATTTAGACGT GGATCCGCAT CATACGATTG AAGATACAGG CATCGTCTTG GGAAGTTGCT 360 

TTAAACAAAC GCTGGGTGAC AAAGCTGGCA TCGAACGCTT TGGCAACGCA TTTGTGCCGA 420 

TGGATGAAAG CCTTGCCCGC GTGGTGGTGG ATCTTTCCGG GCGTGCTTAT CTTGTGTTTG 4 80 

ATGCTGAATT AACCAATCAA CGACTCGGAG GATTTGATAC GGAAGTGACG GAAGATTTTT 54 0 

TCCAGGCTAT GGCCTTTGCA GGTGAATTCA ATCTCCATGC CGCTGTTTTA TACGGGCGTA 600 

ATACGCATCA TAAAATTGAA GCGTTGTTTA AAGCATTGGG CCGTAGCATG CAGGCGGCGG 660 

TGGCGCTGAA TCCGGCAGTG AAGGGGATTC CCTCAACCAA AGGAGTGATT TCATGATTGT 720 

GATCGTTGAC TACGATACGG GCAACACGTT GAATGTCAAA AAAGCGCTTG ATTATCTGGC 780 

TATTGACAAC CAACTTTCAG CTGATCCTGC CGTCATTCTG GCTGCAGCCG GTTTAATCCT 84 0 
GCCAGGAGTG GGAGCTTTTA AAACCGCCAT GTCTGCATTG ACCC 884 

<210> 28 
<211> 1226 
<212> DNA 

<213> LACTOBACILLUS RHAMNOSUS 
<400> 28 

CGACTATGAC CATCCGAAGT TTAATTGGAA GAAAACGCAG CGAACGATTT TTGATAATTG 60 

GGTTCGCCAC ATCGCGGATC ATCGCAATGA AAACCGTTCG CCGATTATTT AGGGAGG CTT 120 

TATTATGGTA ACAGCAGCAG ATAATATTAC AGGTTTAATT GGCAATACGC CGCTACTCAA 180 

GCTCAATCGC GTTGTACCTG AAGGCGCCGC GGATGTTTAT GTCAAGCTGG AATTCTTTAA 240 

TCCCGGCGGC TCAGTCAAGG ACCGGATTGC CTTGGCGATG ATTGAAGACG CTGAATATAA 3 00 

AGGGGTCTTG AAGCCAGGCG GCACCATTGT TGAGCCAACG TCCGGCAACA CCGGCATTGG 360 

ACTGGCACTG GTTGCGGCGG CAAAAGGTTA TCACCTCATC ATCACCATGC CGGAAACGAT 420 

GAGTGTTGAG CGGCGTGCTT TGATGCGTGG TTACGGAGCC GAACTCATTT TGACGCCGGG 480 

TGCCGATGGA ATGCCGGGAG CAATTAAAAA AGCAGAAGCA TTAAGCAAGG AAAATGGCTA 540 

CTTCTTGCCA ATGCAATTCC AGAACCCCGC CAATCCAGAC GTCCACGAGC GCACGACCGG 600 

ACAAGAAATC ATCCGTTCAT TTGATGGTGG CACCCCAGAT GCCTTTGTAG CCGGCGTCGG 660 

CACAGGCGGA ACACTCACCG GGGTTGGTCG GGCTCTGCGT AAGATCAATC CAGATGTACA 720 

AATCTATGCG TTGGAAGCAG CGGAGTCGCC AATGCTAAAA GAAGGCCATG GCGGCAAGCA 780 

CAAGATTCAA GGGATCTCAG CCGGTTTTAT TCCAGACGTC TTAGATACGA ACCTCTATCA 84 0 

AGACATCATT GAAGTCACCA GCGATCAAGC TATCGACATG GCTCGCCACG TCAGCCATGA 900 

AGAAGGCTTC CTACCAGGCA TTTCCGCTGG CGCTAACATT TTTGGCGCGA TTGAAATCGC 960 

CAAGAAACTC GGCAAAGGCA AGAGTGTCGC CACTGTAGCA CCGGATAATG GTGAACGGTA 102 0 

TTTGTCGACG GATTTGTTTA AGTTTGATGA TTAGTAAAAC CAATAGCTAT AGGTAAGCAA 1080 
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AAAACAGAAG CGGCGATCAA TTGAGTCAGT TGATCGTCGC TTTTTGTCTT GAGAAAATGA 1140 

GCGGCAGGGA AGATTGCGTG CGTCAACATT GAACAAGATT GTTATAATGG AATCTGTAAG 1200 
TCTCCATGGT GCAATGGATA GCATAA 1226 

<210> 29 
<211> 3522 
<212> DNA 

<213> LACTOBACILLUS RHAMNOSUS 
<400> 29 

CGAGGTCAAA GATGACTATC ACAATGATCA GCCCACACCG GTCGAACAAT TGAAATGGTA 60 

GGTGACACAG TTTGAGCAAA AAAATGCTTT GGAAGGATAT ACGCAAATCC TTTACAACGT 120 

CATGGGGCCG ATTTTTCTCG ATCTTGCTTT TGATGATGCT TGGGTCATTT GCCTTGGTCG 180 

GGTTATGGGT TGCCGGTCCG GATATGCGAG CAACAGGCGC AACCTATTTT AAACAATATA 240 

ATTTGGCCGA TTTAACCGTC ATTGGTGAAG ATGGTTTGGA TAGCCACGAT CAAAAGACGA 300 

TTCAGGCGAC AGCTGGCGCA AAGCAGGTTG AATTCGGTTA TCTTAAAGAT GTCACGCTCA 360 

AAGGCACGCA TGCTAGTTTT CGGATTATGT CAAAACCGGA TAAGATCTCA AAATATAAGC 420 

TTGCTTCCGG ACACATGCCG ACTAAGACGA ATGAAATTGC AATCGATGCT AACTACAAAG 480 

GCAAATATAA GTTAGGCGAC ACGATTAAGT TTGTGCAACG AGCGGATCAA ACCGGCAGCA 54 0 

AGGTGCTTAA GCGGACGCAA TTCAAGATTG TCGGGTTTGT CTATTCGCCT GAAGTCCTGT 600 

CCGCCATTAA CAAAGGCGAC AGTACTTCGG GTAGCGGTGA TCTCAAAGGA TACGGGGTCG 660 

TCACAGCGAA TAACTTCGAT AGCGACTTTT ATATGATGGC GCGGATCACG TATCAAAATA 720 

CCCAGAAGCT GGATCCGTAT TCCGATCAAT ATACCGATCG GATTCAAAGT CATAAAACGG 780 

CTTTGAACCA ACGATTGAAA GATGCGCCTG CAGATCGCTT GGCGGCTATC AAAAAGCAAT 840 

ACCAAAAGAA GATTGATGCG GGTCAAAAAA AGCTTGATGA AGCTAAGGCA CAGTTAGACT 900 

CGGCTAAGGA ACAGCTGACA ACCGGCCAGC AGCAATTAGC CAGTGCCAAG CAGCAAATTA 960 

CGGCAAAGCA ACAGGAACTT GATACGGCCG TTAAAAATGG CCAAGCACAA ATTGCCAGCG 102 0 

GGGAAGCACA GTTACAACAA GCAGCGACTC AACTTTCACA AAGCGAGTTG CAACTAGCCA 1080 

GTGCCAAACA ACAACTTGAA GCCAGTCAGC AACAACTGGA TGCCAAACAT CAAGATCTTG 1140 

CCAGTGCCAA GCAACAATTG GATACTGCCA ATCAGCAGCT TGCTAACAGT CAGGCGCAGT 12 00 

TGGCTGCCGC TAAACAAGAA ATTGACGCAG CGCTGACGAA TAATCCGCAA ATCGCTCAGG 12 60 

TGCCAGTATT CCAGCAGAAA CAGGCGCAAT ATCAAAATGG CATCGCGCAG TATAACCAAG 132 0 

GCCTTGAACA ATATCAAAAT AATTTACAGG CCTATAACAA TCAAGTTGCA GCCTGGAATA 13 80 

CGGCCAATAA CCAGCTTCAA C AAAAGT AC C AAGAATATAA TTCTGGCGCG AGTCAATTCC 144 0 

AACAAGGCCA GCAATCCTAT GCGGCTAAGC AACAAGAATT AGAACAAGCT AAGCAGTCAT 1500 

TGGCGACTCA GCAGCAGTCG GGACAGCAAC AAATTGAGGC AGCTAAGCAA GAAATGGCCT 1560 

CAAACGAAGC AACGCTCAAA ACCAAGCAGG CTGAATATGA TCAGCAAGCG CCAAACGCAG 1620 

AAAAAGAAAT CCAAAGTAAC AGTCTTAAAC TTGAGGATGC TAAAGAAGCG CTGAAAAATC 1680 

TTAAAGCACC TACGTACACG GTTGACACTC GTCGTGAAAC TCCAAGTGGG CAAGGCTACA 1740 

TGGTTTATGA CAACACTTCA AATATCATTG ATTCGCTAGC CAATATTTTC CCATTTTTCA 1800 

TGTACTTTGT CGCAGCGTTG GTTACTTTTA CCACTATGAT GCGGTTCGTT GATGAAGAAC 1860 

GTATCAATTC CGGTACATTG GTTGCACTAG GGTATAGTCG GCATGATGTC ATCAAAAAGT 192 0 

TTACAGTGTA TGGTTTCCTG TCCAGCTTAA TCGGTTCGAT ATTAGGGATC ATCAGTGGAC 1980 

ATATCTTACT GCCATTGATT GTGTACAATG CCTACCATGG CGGGGTTAAT GTTCCGCCAA 2040 

TCGAATTGCA TTTTTATCCC GGCATTAGTA TTGCGGCGTT GTTACTTGCG ATGATCAGTG 2100 

CGGTTCTGCC TGCATGGTGG GTTGCCCGGC GCGAACTGAA AGAACGGCCG GCTCAGCTGC 2160 

TTTTGCCAAA ACCGCCTGCA AACGGCTCAA AGATTCTGCT TGAACGGGTC GGCTTTATCT 2220 

GGAAGCGTAT GAGCTTTACG CATAAAGTGA CGGCGCGGAA CATTTTCCGG TATAAGAAGC 22 80 

GCATGTTTAT GACGATCTTC GGGGTTGCCG GATCAGTGAC CTTGCTGTTT TCCGGCTTAG 2340 

CGGTTCAGCA CAGTATCGGC GGGGTTAATG ATCGGCAGTT CAACGACATT ATCAAATACG 2400 

ATATGATCGT GGCACAAAAA GACAATATCA CCAAGAATCA ACAAACAAGT CTGGATAAGC 24 60 

TTTTTAACGA AAAAGCGGTT AAGAAGACGA AATCAGTTCA TTACGAAACC GTCAGCAAAA 252 0 

ACGCTGGCGC CAATCATGAT CGGCAAGATA TCAC CATGAT TGTGCCGCAG TCAACGAAGA 2580 

ATTTTGACAG CTACATTCAT TTAGCAACGC GCAAAGGCCA AAACAAACTG ACCCTTCAAG 264 0 

ATAATGGCGG CATTATTTCC GAGCGGCTGG CGAAACTGTT AAATGTCGAT GTCGGGGATA 2700 

CGATCACCGT TAAAGAAGCA GATGGTACCC GTCGCAAAGT CAAGATAACC GGCATTACCG 2760 

AAATGTATAT GGGTCACTTC TTATTCATGA ACAAAACAGC TTACCAAAAA GCCTTTAATA 2 82 0 
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CCAATTACAA GGTCAATGGG CATTTGGTTA CCTTAAATGA TCGGTCTATC AGTAATACCC 2880 

GGGCCCATGC CGCGCAATTC ATGAAAGAAG ATGGCGTTAA AGGCGTGGTT CAGAATTCTT 2 94 0 

CTTTGAGGAA TCAAATTACG ACAGTTGTGA AATCGTTGAA CAAGATTATG GGCGTTTTGA 3000 

TTGTGTTGGC AGCTGTTCTC GGCGTCGTGA TCTTGTATAA CCTGACGAAC ATTAACGTTG 3060 

CTGAGCGGAT GAGGGAACTT TCAACTATCA AGGTCCTAGG GTTTTATGAT AAGGAAGTCA 312 0 

CACTCTATAT TTATCGCGAA ACGATCCTGC TTTCGATTAT TGGGATTTTT GTCGGCTGGG 3180 

GTTTTGGTGA ACTCTTGCAT GAGTATATTA TCACCGTCGT TCCGCCAAAT AACGTCATGT 3240 

TCAATCCCGC CCTTTCAGCG CCAACTTTCA TTATTCCAAC CATCGTGATT AACATCATCA 3300 

CCGTTGCACT TGGGTTCTTC GTCAATTACT CGTTGAAGAG AGTGAATATG TTAGAAGCAC 3360 

TGCAATCAGT TGATTGATGT GGCTTGAGGT CTTTCCCCAA GCGTTCTAAA AAGAAACAGG 3420 

TGGCTTAAGT TGGAAAAAGA CCATTGATTT CGCTATCGCA TCGGAAACGG TGTCGAGCAG 34 80 
TCTCCTCGCA GTGSCTGAGT TGARGKTGCT CGATTTTCGT GA 3522 



'<210> 30 
<211> 1106 
<212> DNA 

<213> LACTOBACILLUS RHAMNOSUS 



<400> 30 

CGATGGGACC AAGCAAGGAT TTGACCTGCG ACTTTACCAG CAACTTAGCT CCATTGTTAC 60 

GGTGCCTGTC GTTGCAAGCG GCGGTGCCGG ATCCGCAAAT GACTTTGTTG CCTTATTCCG 12 0 

TAATACGAAT GTTTCTGCGG GACTCGCTGC TTCAATCTTC CACTTCGGCG AATTAACGAT 180 

ACCGCAAGTC AAGACAGTTC TAAAACAAGC AAAGGTGGCG ATTCGATGAT ACCACTCGAT 240 

TTTAAAAAGG CGTCCGGTTT AATCACAACC GTCATTCAAG ACGCAACGAC CAAGCAAGTA 300 

TTAATGGTTG CCTATATGAA TGCCGAAAGC CTTGAGAAAA CGATGACCAC CGGTGAAACC 360 

TGGTTTTGGT CGCGCAGTCG GAACATGCTA TGGCATAAAG GCGAAACCAG CGGCAACACC 420 

CAAACGGTTC AAGCTATCGC CGTTGACTGT GATGCGGATA CCTTACTCAT CACCGTCAAT 4 80 

CCCGCTGGTC CCGCTTGCCA CACTGGCCAC ACCAGTTGTT TTTATCGTCA GTATACAGAA 54 0 

AGGAAGGGCA CCCAATGACA GCTGCCAAAC AAAGCATTAC CGAATTATAT GATCTCATCC 600 

AGTCACGGAA AAGCCAGCCA GTTTCAGGCT CATACACCGA TTATCTTTTC ACCAAAGGAT 660 

TGGACAAGAT TTTAAAAAAA GTCGGGGAGG AAAGCACCGA GGTCATTGTT GCAGCCAAAA 720 

ATCCCGACGA TGCGGCTTTT ATACTCGAAG TTGCCGATCT GACTTATCAT GTGCTGGTAC 780 

TCATGGTCGA ACGCGGCATC TCCCTTGATC AGATTGCGAC TGAACTGGCG AGC CGTGAAG 840 

GAAAAATGAG TCGCTTAAAA GAGCGCGATA AAATCAACAA ATATTGACAA CCGATTGCCA 900 

GCCAGCGCTC ACGTTTGAAG CTCGGCCAAA CCAAACAAGA TCACAAGGAG GCGTTGTTTA 960 

TGTTTAAACC CACCATTCAT CAACTTCATC CCTATACGCC AG AAAAGC CT CTTGCCGTAT 1020 

TAAAAGAAGA ACTTGGCTTG CCACAGCTGG TGCGGATGTC AGCAAACGAA AACCCATTCG 1080 
GTACCAGCGT CAAAGTTCAG CAGGCC 1106 



<210> 31 
<211> 982 
<212> DNA 

<213> LACTOBACILLUS RHAMNOSUS 



<400> 31 

CGCGCAATAC CCGATTTGTT AGCTAAAGAC 
CAAGAAAGGT ATTGGGATGA AAAAGATTTG 
AGCGGCTGGC TGTGGGGTTT CGCGGCAAGC 
TCGCAGTCGG CAGGCCAGCG CCACTTCAAC 
GAAGGCCAAA AACAAAGCGC AGTTAGTTTA 
CCTTTTTGCC GATAAAAAAA CCACCCGCTT 
ATTAACTGGC AAAACTGTCA CCGAAGCTGG 
TTTGGGCGTC CCAGCCTTGT CACAACTCGT 
GTTTGGCACC AATGATGCTG TCGGTGGCGC 
GGCGTTAACC ACCATTGTCA CCACATTGCA 
GACAACCTGG TCGCCAAATC AAGGGCCATA 
CGTTAAAACG GTGGGGCAGA CCTACCAGGT 



CATTTATAAC CAGCATGTCA TCAGTCGATT 60 

GTTGGGATTG GGTGTTTTAC TATTGTTACT 120 

TGCTAAGTCA AGCCGCTCCT CTGCGCCAGT 180 

GCCGCCGCGC CCGACTCGCT TAGCACGATT 240 

TGCCCCTTTT GGCGACAGTC TTTCCGTTGG 300 

TACGTCGCTT TTTGCCCGGC AACTGGCCCA 360 

CATTGCGGAA GTAGGGAAAA CGGCTACTAA 420 

CGCCCAGCAT CCCGATGTGG TTACTATCGA 4 80 

AACCCCTACT GCACTTAATG CGTATCAACA 54 0 

AAAAGAAACC TCGGCACAAC TGATCCTCAT 600 

TGTTAACGCC GATTTAAAAT TCGATGCCGT 660 

ACCGGTCGTT GACTTAGCAA CCATCTGGCA 72 0 
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AGGTCATGAT GATGTCACCG GACCAGCTGG AACCGTCATT CCGGATTTTT CTGCAAATGG 780 

CCCCCGGGAT ACATTCCACC CCAATCAACG CGGCCATGAT CAAATTGCTA CTCAGCTTAT 84 0 

TAACACTTTG GAGGAACGAT AAATGCAAAC ACCGTTAAAA TTCTGTCCCA ACTGTGGTCA 900 

ACCGATTAAG CCGGATGATG ACTTTTGTCC TAACTGCGGC TTTGATTTAC GGTCAGCCCG 960 
CCTGCAAGCA CAGCAAACAA GC 982 



<210> 32 
<211> 8995 
<212> DNA 

<213> LACTOBACILLUS RHAMNOSUS 



<400> 32 

CTCCATTTGA AGACCTTTAA ACTTTCTATC CACTTCGCCG CAGAAAATGC AGATAATGAC 60 

CGGTTACAAA GACTAGCATC AGCGTTGCCG CGATCCACTC ACCCCATTGC AGGACACTCA 12 0 

TCAGATCATG CACTGCGCCA TTCTGGGCAA AAGCCGCAAT ATATTTGGCC AATGCGGTGG 180 

CGGAAATGAC CAAGGGGAAC GTGAAGGCCG CAAAACTAGG GTAAAACGAC AACCGCGTAT 24 0 

ACTGCCGAAT ACTAACCAAC GTAATGAAAT ATAAACTCTG CGCAAAAATC AGCATCCCTG 300 

TTGCCAGCCA GAAGTTAGGG TGGTCAAAAC TGGCCAGATA ACCGGTCAGA CACAACGAGG 360 

CCGGGGCTGC CATAATGGTT AATAATGGTT GAGTCGCTTC GGGCAAAGGC ACATGCCGTA 42 0 

ACCGGTGAAG CACAAACGGA AACAAGGCAA CATAAATCAC CAACGCCATC CAGAAAAGCG 4 80 

GCTGACCTAG CGCCGGTACA AATTGACTGC TGGTCACCGG AATCACGCCC AAGCCAACAA 540 

ACGTGACAAA CCAGCTCGGG TAAATCATTC GCCATGCTTT CGGTTGTGAA ATCAAATGCC 600 

GCAGAACAAA GAAAATCATC AACCCAAAGT GAATCGCCAC CGCCATCAGC CAAACAATCG 660 

TCGCAACCGG CAACGGCATC CCCCAAGCAA CAAAGTAAGT GCACAAGATC ATCAGCGTCA 72 0 

TTGAAAAAGT TGGCGAAACC GAAGCAATAA TCGGATCCTT CAAACTACCA GCAGCATGAA 780 

GCGGCGTCAA ACAAAGCTTC AGCAAAACCA ATCCAAACAA CAACCCAGCT ACGATCCCAG 840 

TCAAATCACC AACCAACTGC CAACCAGCTA ATTTATACAA ATTCCCCAAC GAAGCCAACC 900 

CCAACGTCAA CCCCGCCATG GGTAACGGTA CCTGCTTTAA AAAATTACGC ATAACATCCT 960 

CCTGAGCGTG AGCTGGCGCG GTTAGGGATC GGAGTGTAAG TGGCCTTGGG CGTGATGGTC 1020 

GCACTTTGAC CATTGCGACC AAGGTCCTTA CACGCAGATC CCTGCGCCAG CGAACGCGTT 1080 

ATGAGCGCGA ACCGGCGCGC TTAGAAGTCG GAGTGTAAGT GGCCTCAGGC GTGATGGCCC 114 0 

GCACTTGGCC ATTGCGACTG AGGTCCTTAC ACGCAGATTT CTGCGCCGGT GAGCGCGTTA 1200 

TGAGCGTGAG CTGGCGCGGT TAGAGATCGG AGTGTAAACG ACCTTGGGCG TGATGGCCGC 1260 

ACCTTGACCA TTGACCCAAG GTCCCCACAC TCCGATCCCT ACGCCAGCAA ACGCATAATC 1320 

AATCACATGC TCCCCAGTCT AACAAGAACA GCTAACATCA ACCAAATGAA TCTTTTGCAT 1380 

CGTTAATATT CATGAATCGA ATATTAACTC CAGAAAAAAG CGTTGGCAAA TCAACCTTTC 144 0 

GCTGATGCCA ACGCCTATCG ACTTGTTACT TGCCACCAGG ACGACCATCA ATTTAATAAA 1500 

CAAGCTTTTT TTCGACCAAG TTGATTGGAA TTAGCGCAAT TAGTAACAAT ACAACGAACA 1560 

AC C AAAC C AG ATTAGC CAAT TGACCACTCA AATTACCATC AGCTAATCCG CGAATTAGGC 1620 

CCACCGCATG GGTTAACGGC GAAAACCAGC CAACCTGTTT CAACCAGCTG GCCACATGAC 1680 

TCAACGGGAA AAACGTGTTT GAAAACATAA ACATGGGTTG AATAACCAAC ATCGTGTAAT 174 0 

AGTTCAGATA ATCTCTGGTA GGTGCCATCA GCGTGAAAGC CAGTCCCAAG AATCCAAACA 1800 

GGGTACCTGT AATAAACAAA ACCATTGGAA TTAACATTGC CCAAAAACTG CTAATGGTTC 1860 

CCATCAGTAG CGCCACTAGC ATAAATAGTG TCCCGAAGAT GACGCTCCGG ATACCGGCCC 1920 

AAATAGCTTG ACCGACAATG ATATCCGGCA GGCTGATTGG ACCAGTGCTC ATTTCATAAT 1980 

ATGTTTTGTC TAAATGCATC TGGATATAGG CATTAACCGT ACTTTCATTG TTGGATGCGT 2 040 

TCATCGCCGT CCCAGCAATC AAACCTAACG TAATAAACTT CAAGTAAGGC ATCCCGTCTA 2100 

CTTGGCCAAC AAAACTGCCT AAACCCAAAC CCATCGCTAC TAAATACAAG ATCGGATCAA 2160 

ACAGATTAGG AAAAATAGAG ATTTTAAACA ACTTCTTGAA GCTCATCCAA TCACGATAGA 2220 

TCACATGATT GATGCTTTTA ATCTTGAGTT TGTTCAATAT CTTCCCGCCC CTCATCAAAA 2280 

TTTGTCATTT TCAAGTAAGC CTCTTCCAGC GTGGCATAAC TATACTTTAG CGGAAGTTCT 234 0 

TTAACAGGAG CTTCTGCTAA AGCGACGCCA TGATCAATAA TCATAAC CGT TGCCCGCCAC 2400 

GTTTTCGATT TCATTCAACA TAATTGTGAC GGTGAAGTAA AATGGAAAAC CGCCCCCGTT 2460 

TTTTTTAAAA ATAATTTGGA TTCGGTTGCC CAAAAAAGAA CCATGTGTCT TTGAATTGGA 2520 

AATATTTCCA AAGCCCCCCG GGTGGGGTGG GGGGGTTCAA ATTCCCCGGA AAATTGGAAT 2580 

TCACATTTTT TAAAGAGGAT CTCAATTTGT GTATTAAAGG CGCGCCCCCG GGCGCCCAAA 2640 

GGGACCTTAA AAACGGGGGG GAAACCGCAA TTCCCTTTCC TTGTGACAGA AAACTGGGGT 2700 
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TGGTTGGCTT TTTATTTTTG GGGAAATGAG AACCAACCCC ACCAAAACTT TAACAATTGC 2760 

TCTGCTTTTT CAGCTGCAGT TTTAACCGTT AAATCAAATA AGATACCATG AGCGATCATA 2 820 

TTTTCTTTAA CGGTCAGCGT CGTGTCCAGT AAGTCATCTT GCATAACCAC CCCAATCGTC 2880 

CTTTTAGCTA ATCGAGGTTG TTTGACAATA TCGATCCCGT TGATAAAAAT TTTCCCGGAA 294 0 

GTAATGGCGG TCGTCGCATA AATCATTTTT AAAGTTGTCG ATTTACCAGC GCCATTAGGT 3000 

CCCAAGACAG CTAACGTTTT CCCGCGATCC AAGGACAGTG AAATCCCTTT AACTGCTTCA 3060 

AAGTTTCCAT AACGCTTAAC TACTTTTTCA ACCTGTAAAA TTTTCACAGC CAAACACCTC 312 0 

CACAAACGAA ACAAATGTCG CTTTTCATGG GCTTAACTAA CGCCCTTGTT CTAAATTTTA 3180 

GGGCGCAGTC ATTTCCATGC GCATCGAAAT GTGGAATAAT TAAAGTGCGG TTATTATTCG 3240 

CCGATGAGGA GATTCATTTT ATGGCAAAAG AATTACCTAA CATCACCAAG ATTGCAGTCG 3300 

CTTTGTCCAA TCACTCAAAA ATGCTAGTCT TGGACAGTCT CATGGATAAA CGCGGTCACA 3360 

CGCTTCTAGA AATAGCCCGC GAAGCCAACA TTCAACCTCA AACTGCCAGT TATCACTTAC 3420 

AGAACTTCAT TAACAACGGT TGGGTTAAAA TGGAAAAATC CGGCCGCTTC CACTATTTTT 34 80 

TCCTAGTGAG TGATCAGGTT GCCGCACTCA TCGAACAATT CAGTCCACTT TCACCATCAG 3540 

CGTCAACCCA TACCTTAACC AGAGCCCTTA AGGTTGATAA AATGCGGACT TTCCGTTCTT 3600 

GCTACGACCA TATGGCGGGA AAAATAGGCG TTTTGATTAC CGATCAACTC TTGGCCGATC 3660 

CGCGGAATAA CTTGATTCGG GTCGTTAATG AAATGAAAGA TGCCGGATTC AC AG C CTTTA 372 0 

ACATTGGCCC TGAACCAGAA TTCTTCTTGT TTAAATTAGA TGAAGACGGC AATC CGACAA 37 80 

CGCACTTGAA TGATCGTGGT TCATACTTTG ATTTTGCCCC GTTAGATATG GGTGAAAATT 3840 

GCCGGCGTGA TATTGTCCTT GAATTGGAAA AGATGGGCTT TGAAGTCGAA GCATCTCATC 3 900 

AGGAAGTTGC GCCTGGTCAG CATGAAATTG ATTTCAAGTA TGCCGATGCA CTTGAAGCAG 3960 

CTGATAATAT TCAGACCTTC AAACTGGTCG TTAAAACGAT TGCCCGCAAA CACGGTCTGT 4020 

ATGCAACCTT CATGCCAAAA CCGCTTCATG GTATCAACGG TAGCGGGATG CATATTAACA 4080 

TGAGTCTTTT CCACGACAAA GGCAATGCAT TCTTTGACCC GGATACAGGC GATCAATTGA 4140 

GTGAGACGGC GATGCATTTT CTTGCCGGTG TGTTGCGACA TGCCTATGCG TTAACTGCTA 42 00 

TCAATAATCC AACGGTTAAC TCTTACAAGC GGTTAGTCCC TGGGTTTGAA GCACCGGTTT 4260 

ATGTTGCTTG GTCTGGCAAG AACCGGTCAC CTCTCATTCG GGTACCGCAA TCACGTGGCT 432 0 

TATCAACCCG GTTGGAATTG CGCTCGGGTG ATTCGACTGC CAATCCATAC TTAGCGATCG 43 80 

CTGCCATTCT TCAAGCTGGT CTTGACGGGG TTAAGAAC C A GTTGAAGCCG GAAGAAGCGG 4440 

TAGATCGTAA CATTTATCGG ATGCAAGATG ACGAACGTAA AGCG AAC CAT ATTCAAGACC 4500 

TGCCATCAAC GCTGCACAAT GCCTTGAAAG CATTGGCGGC TGATGACGTG GTCAAGGCTG 4560 

CCCTGGGTAA ACATTTGTAT CAAAGCTTTA TGGATTCAAA GAACCTCGAA TGGTCTGCTT 4620 

ATCGTCAGCA GGTTTCTGAA TGGGAACGGC AACAATACCT GGAATTATAT TAAGTTCAGC 4680 

CACCCAAAAG CTGTTGTTGG CACCCGAACT GCTGGCTAGC TAAAACAGTC AAGCATTTAA 474 0 

CAATATTGAG AAGGCTTCAG ACAGAAAAAC ACGTCTGAAG CCTTCTTTTG CATTTAATTT 4 800 

AAAATATTTT TAGAGTTGAA AACACTAAAT GAGATAGCTA CACTGTGTTT ATCACATTTC 4860 

TCTCATCTTA CGCTGTTATA ACTTGGTGCT TTGTTAAGTT CATACACGTG CTGAGTCGCG 4920 

CTCACCATAA CGCGCTCCCC AGCGTAGGAG CCTGGGTGTA AGGACCTTGG TCGCACACTG 4980 

GCCAAAGCCC GGCCATCACG CCCAAGGCTA CTTACACTCC GACTTCTAAG CGCGCCGGCT 5040 

CGCGCTTATC ATAACGCGCT CCCCAGCGCA GGAACCTGCG TGTAAGGACC TTGATCGCAC 5100 

TGGCCAAAGC CCGGCCATCA CGCAAGTTCT CCTTTATGCC CATAACGCGC TCCCCGGCGC 5160 

AGAAGCCTGC ACATAAGGAC CTTGGGCCCA ATGCCCAAAA CCCGGCCATC ACGCCCAAGG 522 0 

CCACTTATGC TCCGGCTTCT AACCGCGCCG GCTCGCGCTC ACTCCTTATA AAAATCTTGC 5280 

CGAAATAAGA AACACATGGT ATAATTGCAA ATTTCTTGCA TTCGTGTTAT GATGTATTTC 5340 

AAGAGGTGAA GTGCATGCCA ATCACACTAG CAAGCATCAA ACGGAAGCTC GATGGGAAAA 54 00 

TCGGTGAGAA TTTAACGGTC GTTGCACAAG CAGGACGCAA GAAGGTTACT CGGCGTCGGG 54 60 

GGACCTTGAA GGAAACTTAT CCGGCTATTT TTGTGGTCGA TCTCGACCAG AATGAAAATG 5520 

CGTTCGAGCG TGTCTCTTAT AGTTACGCGG ATCTTCTGAC TAAGTCAATC AAGATCACCT 55 80 

TCGAAGGCGA AGAAAAAGCG TCATAATTTC AGATACTAAC CGACGATTAA ATCGTTTATT 5640 

TTGAGCAGGC CTCGATGTCA TTGGCATCGA GGCCTTTTGC TATCTTCTTG AAAGACTGAT 5700 

CTGTACAAGG TGACGAATTT TTGACACGCG GCAATGAAAA TCCGGACGCA AAACAGTATA 5760 

CTGAAAATAA CGATACGGCG GATGCATGCA TCGTCGTTTG CAGTGTGAGC TCTCCCTGTA 5820 

AATACATGCA TCGCCAGAGA CTGGTGGTTA GATGGAACTG ATCGAGAAAG CGCCGGCCAA 5880 

GATTAATCTA AGTTTGGATG CTTTGTATCG TCATGCTGAC GGCGAACATG AGTGGCAGAT 594 0 

GGTGATGACA TCAGTTGATT TGGCTGATTA CGTGAGCATT AAGCCTAGCC AT AG CATTCA 6000 

GGTTTCCACA GATAGCGGTT TTTTACCTGA AGATCCGCGA AATCTGGCCT ATAAAGCGGC 6060 

ATTGGCTTAA CTTCTATCAT GGAAGGTTTT GATCTCTCAT TACTGGAGGC GATTTCGCAT 612 0 
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GGTGTTGTCG GCGTGACCTA TGACGTTAAC TACGGTCCAA ACGAAATCGT GCAAGACGGC 6180 

ATCAATGGGT ATGTGACTCC GTATGGCGAT ATTCATGCCT TAGCGGAGAA GATTCAGTTA 624 0 

TTGCTATCCG ATCGTGACAA GATGCAGCAG ATGAGTACGA ATGCATACGA ATCTGCTAAC 6300 

AGATATTCTG AAGAAAATGT TTGGAAGAAA TGGCACAAAG TTTTAATGGA TGCACAAAAG 6360 

AGTGAGGGGA AGGTGACGAA ATGATTTACA TGGTTGGTGA AAATGTTTTC ACATTTAATT 642 0 

CCGGCACTGA GTTCTCGCAG CTGCAACGCC TGAAAGCCTT CAATCAAAAT GGCATTGAAT 64 80 

CTAAACTGCT ACTCCGGAAC TATAATCGCT TCTTGTATCG GGATGCCAAG CGTGCAGGAG 6540 

TTAACAAAGA TGCATATATC AACATGTACG ATTATTTTCA GGGTGTTGTC GGGGTTGAGC 6600 

GTAAAGAACA GAAGTTACGC TTACTCGAAT CGATTCCCCT GACGAAATAT CATGTCGTTG 6660 

GGATTGACAA TAATACGACA ACTATCGATC TGTTAGGTCG AACGCTTGCA AAGATTACTG 6720 

TCATGCCAGA GACGGTCGGA TTAGTTGGAA GTATTGATTA TTATGATCGC TTTGATCACA 6780 

AAGAGTTAAC CGAATTCTGG GATTGGCGCG GGTTTAAGTC TATGGAACAA AATTATAATC 6840 

CCGATGGAAC CGTGGCTGCA CAGAAGTTTT TGGATCAGAA AGGCCATGTG GTTTTGGAGA 6900 

TTATCCACAT GAATAAAAAT GGTCAGCTTG CACCGACAAT GTGGAAGTTG GTTCATTATC 6960 

AAGGACATGA TTATGTATTT GATTCCGAAG ATGACCTGTT CCGTTTTTTC CTGAATGAAA 7020 

TTAGTAAAGG CAATCCGGGA ATCATGATTT CAGATCGCAG AACGCTTGAT GCTGCCGTCA 7080 

AGCAAGTTAA CCATGCAACT GCTAAGCTCG CTTTTATTCA TGAAGGTGAC CTGTTCTTGA 7140 

AAGGAGAAGG GAAGAAGCGC GTACCTAATG TCATTTACAA CGAGGTACTA AGCGAGCAGC 7200 

ATCCGTTTAG TACCGTTATT TTTCCTACGC ATGATCAAGT TAAAGCGATT GAGACTCAAT 7260 

ATCCGCACTT AACCATTGCG GCTGCCCCGG ATACTTATGC ACAGACGCCG AAAGC CAAGA 7320 

AAATACAACC CGATCATCCA CGATTGGCGT ATATCGGGCG TCTTTTTCCA GATAAACAGA 73 80 

TTACGGATTT GGTTGATGCG TTTGAACGTG TACACCGAGA ACGTCCGGAT GCTGAACTGT 744 0 

TCCTCAAAGG TTATTTTTCA GACGAGGCCT ATCGCCGGGA GATCCGCGAT AGAATCCACA 7500 

AGAAAAAACT TGATGATGCG ATTCATCTGG TTGCCTATAG CAATGACAAT CAGGATATTT 7560 

TGGACAAGAC GACGCTGTTT GTTTCTGCGG CGAAGTCAGA AGCTTTCGGT ATGAATAGTC 762 0 

TTGAGGCAAT GTCGTATGGC ATACCAGTGG TTGCATACGG ATGCCACTTC TTGAAGCATA 7680 

ACCTGTTAGT GAACAGACAA AATGGGGTGG CGGTTGTTAA TATGACGCCT AGCGAGTTAG 774 0 

GCAAGGCGAT TTTGGTCGTG TTGCAAGATA ATCGGCTTTA TCACAAATTA CAAGCTGGTG 7 800 

CTTTAAGTAC TGCAAAACAA CATTCAGAAG CTGATTTCAT CGGTGCATGG AAGTCAGTAT 7860 

TATCAGCGTT CTTTTGAGAT GACTCCCGGT TCGCTTTTGC TTGCAAGTAC TCAGGAAAGG 792 0 

GGATGATCGC ACCACGAGAA ACTATTTAAA CAGTTCTAAG CCGGATTTTT AAATACAAGT 7980 

AAAAAATCAA GTGGGTTGCT CATTATTTAT TGAGAGGATC TTGGGTATGA AAAAGATAAA 804 0 

TAGAGCAAAT GTTTTGGTGG AGAAAAAGCG TTTCAAGATG TTTAAGGCAA AGAAGAAATG 8100 

GTTAATTGCT CCATTATTCT TCATCGGCAT CGGTTTGGGG ACCGCCTATC AGACGAATTT 8160 

GGTTAAAGCT GATGCTCAAG CGCCCAACAG TTCAGAGTTT ACCGAAGCGC CTTCATCGGG 8220 

AGCCAGTAGT GGTCAAAATG GAACAAATAG CCTGAAATCA GCAAGTGCAA GTGTAGCTAC 82 80 

AGCCAGGAGC AGTGCGAGCG ATGGTCAAGC CAAAGCGAGC ACGGCTAATG TGGCAACGAC 8340 

CACTAATAGT AAAATTGGCG GCAGTCAAAG TAGTGCCAAC GCAGCCAGTG CGTCTTAAAG 84 00 

TAGTGCTAGC GTTGAAAGTA GTGGCCAGAT CAAAAGCACT AGTTTAGCCA GTGCTGGCAG 8460 

TAACGGCGAA AAAGCGACCA GCGCTCTAAG CAGTAGTGCA GTTGATGCCA GCGATGGTCG 852 0 

TGCGAGTCAG GGTGTTGGCG GCACGTCAAG TGGTAGTTCA GATACTACGA GTCAGGCAAA 8580 

TGAAGGCAAC AGCGCCGCCA GTGTAACAAG TGCAAGCGCC AATAGTGCCT CTGCAACAAA 8640 

TACATCTGAA GGTCAAACTC CAGTTAATGA AGCGGTATCA AACGATGCTT CTAGCGCCGA 8700 

TGTCAGCACC GCGTCAGAGT TTGATGCAGC CATGGCCGAT TCAACGGTAA GTGTCATCAA 8760 

CGTACAGTCC GACTTTGTTA TGGATGTTAG TGGTGATCAA CAAAGGCACC AAAGTTGGTC 8820 

AAACGAGCAA CCTTGCCTTC AACAACATCA CCAGGCTGAA TTTTTGCAAA GATTTCTTTG 8880 

CGTGCTTCGG CTTTGCTTGC TTCAACAATT GCCCGATGTG AAAGAATCAA ACGGTTTTCA 8940 

CTAGGTTCAA TTTCAATAAT CTTAAATTCG AGCTCTTTGC CCTTGTATTG ATTGA 8995 



<210> 33 
<211> 2346 
<212> DNA 

<213> LACTOBACILLUS RHAMNOSUS 
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<400> 33 

CTCCTAATCG ATCTAATTCT CGAAAAGCTG CAACATCTTC TGCATTTAAG GAAACAGCCT 60 

TACTAATCTG GGTCTTGCCT TGCTTAAATT GCATTCCACC AATGTTTAAT TTCTTTAATG 120 

GGATGCCACC TTTTACCAGA TCAACTACTT CACTTGGATT GGTAAACAAA TAGAACACTT 180 

TATCTTTGCT ATATTTGGGA TTGTTATAAA CAGCAATCGC CTTTGGTACA TCAACAATAT 240 

TGACTTTCAT GCCCGGAGGT GCTGCCTGCT TTAACAAGGT CTTACGAATA TCGTCCTTAT 300 

AAACCTCTGA ACTGACGATG ATGATACGAT CCGCATTTGA TTCTTTAGAC CAGACTGTTG 360 

TAACCTGACC ATGAATTAAG CGATCGTCAA CTCTTGCAAG CGTAATAATC ATCAGAAATC 420 

ATCCTCCTTT GCATTTGCTG TCAATTTTTC GCTAAGGCTC GTTGAGAATT CTTCTTTGCT 4 80 

CTTCATTAAA TGTGATACTA GTTGACCAAC ATCCATACTA TTTGCGTTAA CTGCAACCTC 540 

CAATAACATG GGCAAGCACA TTCCAGCGAC AACATCGGCC GCTTTCTTTT TCAAAACTAA 600 

TTCTGCTGCT GCATTGTAAG GTGTTCCTGA AAATAAATCG GTAATAATTA AAGTACTAGA 660 

CGCCTTTTTA GGATCAATCG CTGAAATAAT TTTATTCGTC AACGATTGCA AACCCTCTTT 72 0 

AGGTGTAAAG TCTATTGGAT GGAAATTTGG CACCTCACCA TAAATCATCT CCACTGCTTC 780 

TTTAAAGGCT TTTGCAGTAT GTGCATGCCC AACTAAAATT ATTTCCATTT CTATAGCACA 84 0 

TCTCCAATCT TATAAACATG TTTTAACCGC GTGATTTTCC GCCTGCGACA TTAGTTGTAA 900 

CCCCAGTGAT GTAGCTAGCA CGATTGGAAA CAAAATAGTT AACTAAGTCA GCCACCTCAC 960 

TTAGTTTGCC GCTTCGGCCC ATTGGCGTTG TAGATGTGGA CTTATAGCCT GCTCGAATTG 1020 

CTTCTACAGT TGTCCCTCGG GTGTAAGCCA ATGCTTCTTC ATAATCGGGA GTTCTTAGCC 1080 

CTGTAGCTTC CATGATGCCA GGCGCGACGC CAACAACTCG AATATTGAAT TTACCTAATT 1140 

CTTTCGCCCA TGAACGGGTA AAAC CGTTGA TAGCACCTTT ACTGGCTGAA TATACGCTTT 1200 

GGCCAACAGA ACCTTCTAGA CCTGCTTCAG AAGACATATT CACGATAACT CCGTGACGTT 1260 

GCTTGACCAT TCGCCGTACT GCAGCTTGAG AAACTAAAAA GACGCTCTTT ACATTGACGT 132 0 

TGAATATTTG GTCAAATGTG TGAACATCAA GTTCATACTT CCCATGCGGA TCTTTCGGAT 13 80 

CAACTAAAAC ACGTGGTTTG TTAATTCCTG CGTTATTGAC AACCCCCCAA ATCTCCCCGT 144 0 

TAATCTGTGT TGCCACTTTA GCAAGATTTT CAACAGCCTC AGGATTAGTC ACGTCTGTCT 1500 

TTACGTATGT TAAGCGTGGA TCCTGTATAG ATCCTTCTCT TAAATCACCA TTAACAACAT 1560 

TTGCTCCATT TTGCAGTAAC TCTTTGACGA TTGCTTCCCC AATTCCTGAC GAGCCTCCCG 162 0 

TAACAATAAT TGTCTTCCCT AACAAACTGA GCCAATCTGA CATGATATTT CTCCTTTCAT 1680 

CATTCACAAA TGTTAAACTT AAGTTGTTAC TAATTTCACT TTTGATTATA ATTGGAATGT 1740 

AATCGGTTAC AACGTGACTG TTGAATAATT TCACATTTGT GATTTCGAGG TGACATCAAT 1800 

GTCAAATTTG CCTAAACGGT ATGATCGTGC AACTTTAGTC AAGATATCCG ATCTTTTACT 1860 

ACATGCACGG TCTAACTCAA CAAGAAATAT CTAACATTGC CCATATTCAC AGAACCGAAA 192 0 

TAAGTCGAAT TCTGAAGGCG GCTAGGGATG AAGGCGTGGT ATCTATCGCA ATCAATCCCG 1980 

AAACCACCGC CGTCAGCCAA CTTATTGATT TTTTTAAACA AAAATACAAT TTGCGAGAGG 2 04 0 

CCGTTATAGT CCCGGCTTCT GAAAATGGAG GCAATGAGTT AAACGCTTTG AGTGTTTACG 2100 

CATCAATGTT TTTATCAAGA ATCATTAAAA GTGGTGACGT AATTGGGTTA AGTTGGGGTT 2160 

CAACGCTTTC AAGTGTTATC AGTCAATTTC CAACAGATAA AGGCCTTCGT GATATTAAAG 222 0 

TTGTTCCGCT GGTGGGTGGC CCAATGGGAA GAATACCTTC GAACTATCAT GTGAGCTATC 22 80 

TGAC AC AC CG GCTCGCCAAT CGGCTAAACG GAACAGCGTT TGTCTTGGAT TCCCCTGCCT 2340 
TTGTCA 2 346 

<210> 34 
<211> 4408 
<212> DNA 

<213> LACTOBACILLUS RHAMNOSUS 
<400> 34 

CTCCTTCGAA CCAATATTTT TTGGCGATTA AACGTCCCCA TAATCGGTGC TGGGTATCGG 60 

CGGAAAAAAC CCGCGAGTTG TTTCCAAAAA AAAAAACCGT ACAAAAGGCG AAGTTTAGGG 120 

CCAAAACAAC CCCCGGGTTT TCCAATTTCC CCAACAATGG GCGCAAAAAA GCGAGTCAAA 180 

ATGGTTGGCG GCAGCTTCCC AGCCAAATTC CAAAAAAATA AGGGGCCGGC AATAACGCCA 24 0 

CCGCCAGTAA TGAGTGTGAC CGGAATCAGC TCGAACGAAC GGGAAACAAA ATCCGGCACC 300 

CCATCCGGCA TCTTGATCGT TAAGTGGTGA GTTTTGCACC AGTGATATAA CTCAACCGTC 360 

AGCAAGGCAA CAATCATGCC GGTAAATAAA CCGCGAGCGC CAAGGTTGGC GACATCCAGT 420 

TGGCCGGTTT TGTTAAAAGT TGCGACCATC ATCAAAAAGG CAAAACCCGA CAAGGTGACA 48 0 

CATCCGGGAA TATAAAGCTT GTAATGATTA CCTAAGTTGT AAGCAATGGA TAAG CAGGCA 54 0 
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TACAAGCCGA TCATCCCGAT GGACAGCTTA ACAGGCAGGT CGAACAGCGC GGCGTTGCCA 600 

GTAATGAACT GCGAAACGGC ATTTTTAGGG CCGAGCATAT TCGGCAGTGC GGGGATGATC 660 

GTGAAAATAC TGCCGAGAAT CGTGAACGGC GTCATAGCCA CCATCCCAGC CTTAATGGCA 720 

CTCAGATGAC GCTGATTATC CACTTTATGG GCGATGGGCA TGAAGAAGCG GTTCATAAAA 780 

GCTTCGAACT TGTTAAACAT CGTGGTGCGC TCCTCTCAAA ATTTTGATCA GCCACTAACC 84 0 

GGCATGCTTC TTTTGATATT TTGCGTGAGT CACCAGCGCC AGTTTCATCA CCGTGGCACC 900 

ATCCATTTGC CCGTAAACAT CTTTATCGAT GACGGCATAC GGAATATGGC GCGGATCACA 960 

GATTTCCCCA ATATAGCCAG TCTTATGCCC AATCTGGGGA CCGACCAAAA CAATGTCATA 1020 

GTTGTCGATT TCTTCTTCCA GTCCATCAAC CGGAATAGCA TTAAAATGAA AATCCGCTTC 1080 

GTTCAGTTTG CGACTGTCTT TAACAACCTT CGCCATATTT TGCATCAACA TATTGGTGGA 1140 

AAAGCCACCT GCACAGCATA AAAGAATTCG CATGATTTTG TTCTCCTTGT ATATTTATTA 12 00 

ATGTGAGCGC GAGCCGGCGC GGTTAGAAGC CTGCTTCATT CACGCTCTAG TTTCAAATAC 1260 

CTCAATCAAC GTTTCGATCA AATCTCGTGC CAGTTGGCTG GTCATGTAGT GATCTTGCGC 1320 

GTGGACCATG AGCAGACTTA CGGGTTCGGG CGTCTGGTCC GGTGCAAACT CGCGCGCGAT 1380 

CATGGCCGTT TGTGCGTTGT GGGCGGCGAC ATCAATGGCT TTTGACTCGG CCAGTAAGTT 1440 

GCGGGCCCGG TCAAAGTCTT GCGTTTTAAC GGCAGCCAAT GCTTCAAAGG CTTTGGTTTT 1500 

GCTTTCGCCG GCGTTTGCGA TGAGCTGCAT AATTTCGAGT TCTTGAGTAG TTGCCATAGG 1560 

GGGTGGACTC CTTCTTACAA ACCTGCAGTG GGTGGGTGCA GATGTTTTTT AATCGTTGGG 162 0 

CGGGCGCTAG TGGTGAAACT TTTAAAAGGT ATGTGCCGCG GCCACGAGTT TTGCTGATAA 1680 

TTGGCGGCAC ATCGCAGCGT ATAAAGCAAC CATCTGATCA ACATCGCGGG TGTGGGCAAG 1740 

CGATTGAGCG CAATGGCCGT AACGGCAAGG GAGGATTGTG ACCACCGTTG G AATGC CGGA 1800 

TCCGACTTTG TGTGCCTCAC CACCATCGGT ACCGCCGCCA TTAAACATAT CTAATTGCAA 1860 

AGGGATTTCT GCTGCGACTG CGGTTGCTTT AACAAACTGT TGCAGACGGC GATTCGGAGC 1920 

TAAGGTGCGA TCAAAATGGG TGAGAATCGG CCCTTTACCT ACTTGGCGCT GGTTAACTTC 1980 

GCCACGTTCC CGTGGATTTT GAAAAGTTGC CACATCGACA ATAAAAGCGA GATCCGGTTT 2 04 0 

GATCAGCTGG GTGGCAGTTT TGGCCCCACG AATGC CGACT TCTTCACTAC TAGTTGCGGC 2100 

AAAATGCAAG GTGAACGGCA ATTTTTCATC TGCCAGTTCT GCAAGCAGTT GTGCGCCAAC 2160 

GTAGCAACCG AGGCGATCAT CTAAAGCTTT GCCGCCAAAG ACGTCATCTG GGGCATACGC 222 0 

ATGAAACTTG GTCGCAAACG TCACCATATC ACCGATTGCG ATCCCCAAGG CGGCGACGTC 22 80 

ATCAGCACTG TTTGCGCCGA CATCGCATAA CACCTGATCA AATGCCGGCA ATGTGTCATC 2 34 0 

GCGAATGACC ATGCCAGGCA GCTTGTGACC CGCGGCGGTT GTGATGCGTA CGTTTTGCCA 2400 

GTGACTGGCG GCAGGTTTAA CGCCGCCGAC AACCATCAGA CGCAGTAGGC CTTCAGGGGT 24 60 

AATGGTACGA ACCATGTAGC CTACCTCGTC CATGTGGCCA TAAAGCATGA CTGAAAATTG 252 0 

CGGATCAGCG GCTTCTTTGG TGAAAATAAG GCTGCCTAGC CCGTCAGTTT GGCTGGTCAA 258 0 

TCCATATGAG GCAAGGTGAT GGCGCAAAAC CGCGCGCACT TCGCCTTCGT TGGCCGCAAT 264 0 

GGCATCAGCG TTACTTAACG CCGCCATCAG TTGTAAATCC ATGTCGTTTC GGCTCCTTCC 2700 

AGTTCAGTCC GTAAAGTTTG TTGAAATGCG CTAAATTCGG TTTGTTGAAC TAATTGATTG 2760 

ATGAGATCAG GCTTTTGCAT TAACGCGGCC AATTGGGTGG TCAAGGTTCG GTGTAAGGGT 2 82 0 

AATTGATCCT GTTTCAACGC AATCAACCAC ACCATGCGAA CCGGGCGCGC GCTATTTTTG 2880 

ACACCAGTTG GCAAAAGCAT CACGGCGACC GCATTTTTCC TAGCGCTGAA TGACAAGGGA 294 0 

TGCGGAATGG CGATCCCGTT GTCGTAAACC GTCGCCAGAA AGTCTTCGCG CTGCAGAACC 3000 

GATGCCGCGT AACCAACTTG TCCGCAATAA GCCGCCATTT TGGCAGTGAG GGTGGTGAGT 3060 

AACGTCCGAT AGTCGGCAGG CTTTTGATCT GGGAAAAATA GCGTTGGCTG CAACAAATCC 312 0 

GCCAGGGACG CTGTGGCATG ATGTTGCGAT GCCATTGATA GCTCGTGTCG TAAACTTGCA 3180 

AAGTCTAAAT CCGAAGCCAC TTCATCAATC TGAATCACGG GACAGTCAAA TGATTCATTT 3240 

AAAGCCGTGA CGGTAAAAAG CAAGTCCGGT GAAAGTTGGT GGATTGCTTT TAACTCATTG 3300 

AGGCCAAAAG TTTGAATCAC CGCCTCAGGA AAAATCCGTC GCAGGCGTAA ACTCAGCAAC 3360 

GTTGCAATTC CGCCGCCAGT CCCGCAGATC ACGGCAATGC GATAACCATG CCGGCTCCAT 342 0 

TTTTCGTGAG CCTGTTCAAG TGGAACCAGC AGGTGGGTGG TTAGATAGCC GACCTCGGTT 3480 

TTTGGCACCT CGATTTGGTA TTCGCGGCTT AACCATTGAG CAAATTGAAC TGCCCAGTTA 3540 

GAGGCGATCG GGTAATCGCG CGCCAAAGGT TCTAGACTCA GACCGGCCAG ACTTTGGTGT 3600 

TCTTTCAGTC GGCCAATTAA GGCGAGGACG TGGAAGTACA TGAGCGACAG GAATTC CGGA 3660 

TGAGTGGCAA AGTTGGTTTC ATGGCGTGCA TCCAGCGTTG TGAAATAAGC GCGGAGTTTC 3720 

ACTTTTAGCC GCTCGTGGTC CAGGCGGGTG GTCAGTTGTT TGCGTTTGGC GGCAAAACTG 3780 

ACGGTTAAAA AGTCCCACGC CTCCGGACTT AGGCGAATAG CGGCTAAAAT CGCTGCAAAG 3 84 0 

TCTGTATCAG CAGGCGGGGC GTGTAACGTT TGGCCCGTGA CGACTAGCGA CCACCCAATT 3 900 

TCGCTGGCAA ACTGCGTCGT GACAGCCGGA TCGAGTCCTA AAGGCTGCAG G ATTAC CAAT 3 960 
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TGCCACAGCA ATGTCTAATC CGATGTATAG CTCTCCGCTA TTTTTGACGT GCTTATTCAG 4020 

CCAATCTTTA ACCGCTTCAG AAAT AGG CAT CAAGCCTTCC ATCAGGATTC GGACCATCCG 4 080 

CGGCAAGATA AACATGACGG CGCCTAAATT AACACCAATT TGGAGTATGC CACGAACATC 414 0 

ATAACCAGCT AAC AC AC CAA GCAGAATCCC GAGAAGGGTT CCAATCATCA TTGGTTCACC 42 00 

CATGATACCA AAGCGCTTCT GAATTGTCTG AGGGTTAATA TGGATTTTGT TTAAGCCAGG 42 60 

AATATGATCA ATAACCCAGT TTCCCAGTAA GCCTATGGGC CAAAAAGTAA TTGATGAAAC 4320 

GGTTGGCAAT AAATGCCCTC AAGGCCAAAA TATTTTTCGC CTAATGGTGC TGCCCAGTCA 43 80 
GCCAGTTTAA AGACAATCAC CGTAATCA 4408 

<210> 35 
<211> 5772 
<212> DNA 

<213> LACTOBACILLUS RHAMNOSUS 
<220> 

<221> MISC_FEATURE 
<222> (1) . . . (5772) 
<223> N = A,T,CORG 

<400> 35 

GAATAGAGTC GCGTGAATTT TATAAAGGGG GCGCCAAAGG GGTCGCACGA GATTTCTATA 60 

AAAAAACCCC TATTAGTGGG GCGCGGTGCA CCCCAAAAAG GGGGGGGTTT TTTTTAAAAA 120 

AGATTTTTAC ACACAAAAAT ATTTTTGTGG GGCCCGCGAG AAAATATTCT AAAGAAGGGG 180 

GTGGGTGCAA CATATTTTTG ACCCCCAAAA AGAGGCGCCC CATAAAAGGG GTTTTTTTGT 240 

TGTAAAAAAA AGGGGCTGCC CCCCCAAATT TTGTGTTCTC AATTTTATAA ACCTGGTTGT 300 

AAAAAGAGAA ATTATTTTTA CCGCGAAATT TTTTTTAACG CGGGGCCCCC AAAATTTTCC 360 

CCCGGGGGGT TTTTAAAAAC ACACACAATG TGGGGTTGTT TTTGGGGGAT TTTAAAGAGC 42 0 

CCAAAAAACC GCGCAAGAGG GGATTTCCCC AGAGAAAAAT CTCCCTGTTT CAGAACAGGC 4 80 

CCAATTTTCC GGTTTTAAAA GGAAGAGGTT TTTTCAATGG CCCGGAAAAA ACCCTTTTGA 54 0 

ATTTTCCCTT TTTCCCGGGC CAAGGTTTTA CTTTTCGAAG GGATTGGCTT AAAAAAAAGA 600 

ACCAAATTTG CCAAAACGGT TTTTAATTTT GAAATCCAAT TTTAAAAAAA GGCTTTCCGC 660 

CAACCCCCTG GGTGCATTTA AAAGGGGGAC CGGAAAGCTT TTTTTATTTA TGCCCAATGC 720 

GCGGGCTTTT GAAGGCTGCA ATCAAGGCCG CTTTATCGGG TGAAAATGGC ACCGTTGAGC 780 

TTAATCAAGC CGGTGGGTGT ATAAGTTGAG ATAATGAAAT TGGTTTTCTG CCACTTCTTG 84 0 

CAAGGCGGCG AGCTTCTTGT GATTAGTAGC GCCCAGACGC CGACTGTCTG TATAGAGCCC 900 

CAGGATCGCC GAATGCGGGT CACTGCTATT TTCATTCGCC CAACCCACCC AGCTACGATG 960 

CCTGAGATGA CAACAAATTT CGACGCTATC CTTGCTGACC CCAACATTGA TGTTGTCGTT 1020 

GAGGCTATTG GCGGCTTGCA TCCTGCTTAT GATTATATCC TACGTGCACT GCAGCACGGT 1080 

AAACATGTGG TGACCGCCAA TAAAGCTGTC GTTGCGCAAC ACCTGCCTGA ATTCATCACA 114 0 

ACGGCGGCTC AGCATCACGT TCGCTTTTAT TTTGAAGCAA CTACTGGTGG TGGCATTCCC 1200 

TGGATTCGCA ATTTGGAACG CGCTGCTCGC ATTGAC CAAA TCGATACCAT CGAAGGCATC 1260 

TTTAATGGTA CGAGTAATTA TATTTTGGAT CAAATGCAGC GGGCGCATCT CGATTTTGAC 1320 

CCGGTTTTGT TGGCAGCTAA AGACATGGGC TATGCCGAAG CCGATCCCAG TGCGGATATT 13 80 

GATGGTGACG ATGTGGTTAA CAAGCTGAAA ATTTCCGCCG CACTGGCTTA CGATATGATC 144 0 

CCGCCGCGTG ATGTTCCTAA ATTTGGCATT CGTAATGTCA CCAAAGCCGA TATTGACTTT 1500 

TTCGCCAGTC GTCACCAGGT TTTACGTCTA ATTGGCAAGA GCAGACGAGT TGGTAACCAT 1560 

TATAGTATGG TCGTTGAACC GCGTCTTTAT CCGGCGACTG CTTTGGCGGC CAACACGTTT 162 0 

GAAAACTTCA ACCTGATCCG ACTGCACGGC CAGACCATTG GCGATTTGCA GTTTTATGGT 1680 

CAAGGCGCCG GTAAATATCC GACTGCTAAT GCCATTGTTC AGGATCTATT CGACATTCTG 174 0 

GAAAATGCCC CGCATCTGAC GCGGCACTTT GATCAGAACT TACAATTCGA TGCAGATCTG 1800 

AATACTGCTG ATTACTTGCT GCGCGCCGAT CCGCTCACGT TTGCCATGTT TAACGATAAG 1860 

GACACCGAAG TCGTTCGGGA TCATCTTTTA ATCAAACAAA TCCCGACTGG TGAAATGCAT 192 0 

CGGCTCATGC GTGGGGTTTT GGCAATTGAT GCTCATGCCT TCATGGCAGC CATTGGCGAT 1980 

AGTGAACTGA CCACCCGTAA CGTCAAAGAA CAAGTTGATC AGGGGGTAAT CGAATGAAAG 204 0 

TCGTTAAATT CGGCGGCAGT TCGGTTGCCG ACGCCGGGCA GTTTCAAAAA GTCAAAGCCA 2100 

TTATCAACCA AGACCCGCAG CGCCAAATCG TTGTCATCAG TGCAGCCGGT AAATATGGCG 2160 

ATGCAACCCG CAAGTTGACC GATACCCTTT ATCTGATTGC GGATGGACTC GAAGCCGGTC 222 0 
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GTGATGTTAC CCCGCTTTTT GCTCAAGTGA CCGCCCGACT GGAAGCGATC AATCAGGCTC 22 80 

TACATTTGCA TGTGCCACTC ATAAAACTCA TGAATACGAT TCGTCATCAC ATCGCCACTC 2340 

ATTACTCGCG CGATTATTCT GGTTTCGCGT GGTGAGTTTT TAACCGGCCC CAACTGATGG 24 00 

CTGCCTATTT GGGCTATACC CTTCGTTGAT GCTGCTGATC TCCTCTTTTT TGATCAAAAT 24 60 

GGGACCATTG ATGAAGCCAA AACATTAGCG GCTTATCGGC GGTTACCGCG TCATCACGGG 2520 

ATAGTCGTTC CCGGATTCTA TGGGCAAAAT GCTGCCGGTC ACGTACAACT CATGGCGCGC 2580 

GGCGGGTCTG ACATTTCCGG TGCGTGGTTG GCGCGGCTGA CCCAAGCTGA TCTTTACGAA 2640 

AATTGGACCG ATGTTTCCGG AATCAAAATG GCCGATCCGC GAATTATTCA AGATGCCGAT 2700 

AGTATTGACG TAATGAGTTA TGATGAATTG CGCGAATTGA CCTACATGGG CTTCAGTGTT 2760 

TTTCAGGAAG AGGCGGTCCA GCCAGTGCGA GAAAGTGGCA TTCCAACTCG CATTCTTAAT 2 820 

ACGAACGCTC CGGAAGATCC CGGCACATTG ATTATTCAAG ATGATGATCC GGCAAACGAT 2 880 

ATGCGGATCA TTACCGGGAT TGCCGGTCGC AAGCATTATC TGGTGGTGAC GATTCGGCAA 2940 

TATCAACTGG CATTACATCT CGATATCATT CAGCATGCAC TGGACGTCAT TGCTGATCAT 3000 

CATCTGGTCG TTGATTATCT CCCCACCGGC ATTGACAGTT TTAGTCTGTT AATTCGCGAA 3 060 

CCACGCCATC AGGTTTCCGT TCACGAACTC ACGGCAGCAA TTAAAGCAGC GTGTCAGCCT 312 0 

GATAAACTCG AGGTCACCGA GAATGTTGCG CTCATTGCGA TGGTTTCCCG AAAGTTACGG 3180 

CAACGACCGG CAATTGCCGG TAAGGTCCTC GCCTATCTAG ACGACAACCT GCTCAATGTC 3240 

CAGCTTGTCA GCCAGACCAA TGACGACATC AATTTGTTAA TTGGCGTAAA TGATAAAGAC 33 00 

TACGACAAAG CCATCCGCGT GATTTATAGT AGTATTCATC AAAATTTTCA CCGCCCGGCG 33 60 

CCATACATTG AAGGCATTGC TTAGTGTATC CCGCCGCGTA TTAATTTCTT TAGACATCAA 3420 

CCAAAAAGTG GCTCCGTTGC GATTTTAGAA CAATCGCAAA CGGAGCCACT TTTTTAATTA 3480 

AGATCAATCA TTCTGAATTT CACTCATGAC TACTTTTGCT TCTCGGCCAT GCGCGATGGT 354 0 

GTACTTGATG CCGCTTGCTC GGTAGTGGCC GGTTGATCAC TCTTTGGCGC CGGTGCTGGT 3600 

TGCTTGGTGT CAGGCGCTTT GGCTGCTGGT TGCTCGTGGT GCTTGATCGC ATCGACAACC 3660 

GGTTGATTGC CAGCCTGATG CATCAGTGCG CCATTTAACA TCCCGCGAAT ATCGATGCCG 3720 

GCAACTTCTT GCAGCATGTC CAGTTGCTTG ACCAAACTGC CGCTGGTTTG ATTCGTCAGG 3780 

TCGCCATCGC CATAAAGCTT AATCGAGTCA ACATTTGCAT ACGGACTCAT AGCAGCCTCA 3 840 

ATAATCTTCG GCATTGCTTC AATCGTCATC TTGAAGCGGC CAGATTCATC AAGTTGCCGT 3 900 

GCTGCTTCCG CTTGTTTAGC AATCGCTTCA GCTTGAGCAA GCCCGATCGC CTTGGTCTTG 3 960 

CCGGCTTCTG CTTCCCCAAT CGCCTTGGTT GCATTTGCTT TGGCTTCGGC ATCCAATTCA 4 020 

ACCTCTTTTG CTGATGCTTC AGCGGCCGCG ATCTGGGTTG CTTTTTGGGC TTCGGCGGCA 4 080 

CGCTGGGCTT TATACAAGTC CGCATCCGCT TGTTTACGCA CGGTTGCATT CAATTCCTGT 4140 

TCCTGCAATT CGGCGTTCTT TTGTGCTAGT TCAATATCTT TTTCTTTTTG AACCTGCTTG 42 00 

GCCTTCATCT GTTCAACAAT CGCGGCCTGA TCAGCTTGCG CCTGCGCAAT TTCTTGTTGC 4260 

TTTTTGAAGT CAGCCATCTT GACCTGCTGT TCCCGTTCGG CGTCAGCAAT TTGGGTCTGA 4320 

CGTTCGATTT CCTGCTGCTT TGCTTCCTGA TCTGCTTGCG CCTGTTGAAT CCGGGTATCG 43 80 

CGATTGGCGG CTGCTTCGGC TACAGCGGCG TTCTTTTTAA CTTCCGCAAT TTGCTTCTTA 4440 

CCCAGTGAGT CCAGATAACC GTTCTTGTCG GCAATATCTT TGATCGTGAA CGAAATAATC 4500 

TGTAAACCCA TTTTGGCTAA ATCGGAACTC GCCACATCCT GGACCTTTTC GGCAAAGGCA 4560 

TCACGATTCT GATAGGTATC CTCAACCGTT AATGTGCCCA AAATTGCCCG TAAATGGCCT 462 0 

TCCAGAATTT CGGTGGCTTC CGAATTAATC TGCTCGTCAT TTTTGCCTAA AAATTGTTCC 4680 

GCAGCGGTTG CGACTTCTTC CTGACTGGAG CCGATTTTTA AAATAACCGT CCCGTTGACA 474 0 

ATAATCGGAA CCCCTTGTTG CGTGTAGACT TCAGGCGTTG CGACTTCAAT GGTCCGCGTA 4 800 

TTCAGACTTA AAACGTCCCA GCGCTGTAAA ATCGGTAAAA TAAAAGATCC GCCGTTGGTA 4860 

ATCAACTTGA CACGATTGCC ATTGACATCG CGAAAACTGT GCTTGCCGGA AATTAGAGCA 4920 

CCGGAAATAA TCAAGACTTC GTTAGGCAAA GCGGTCTTAC GATGGGTGGC CAGGAAAATA 4980 

AAGAGCAAGA TCAATAAAAC GGCCGCGATA ATCCACGGCA TATAATCAGT TAAAATTTCC 5040 

ATCAGATCCC TCCTTAGGGT TGTGAGTAGC CAAGGCATCA ACATAGGCAA TACCTTGTTT 5100 

GAGTTCAATG ATCACGACTT TTGTGCCCTG ATTTAGCGGC TGGCTTTTAT CCGACCACAG 5160 

CTTGGCCGGA TATGTCTGGC GGGCCCGACC ACCACCGGTT ACCATGACTT CGCCAGTGTA 5220 

ATGATGCGCC ACATCTAACG TCAGCGTACC GAGTAAGTAA TCCCGATCGC TCATTGATGT 52 80 

GGTGTTCTCA ACCGGCGACA GTAGCCGTTG CAATACGCTA AATACGGGTA ACAGCACCAG 534 0 

CGATACAACN ATCCATAAGA GACCGCCAAT GATCAATAGC GCCACCACCC CGACGATCAC 54 00 

CTGTAACCAC AGTTCTTGCT GTGCCCACCA TGCCAACACG ACACTCGCCT CGCTTTCAAA 54 60 

GGGACTAAAA TCTTCCTCAT TTTATCATGT AAACGGTTAT ACGCAAATAC CAATAAGAAA 552 0 

AATATTTAGT GTTGCTTTGC ATATTAACTG CGAAGCCAAC AACCCGTCTC TATGTAGTTT 5580 

CGGTGGCATG AAGAAGCTAC TCTTTGTTTG CCACCGACTA AAGCTTCAAA AATCACGTAT 564 0 
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ATTGCGTGAA TGCTTTTCGA CCTCCCATTA 
CTGATAGTGC AGTGTTTTGG TAAATAGCAA 
GATGAAGAAA AT 



GTCGTAATGC AAGGCATAGT CTTCCGATAC 
ATTGCTAAGA TAAGCCAGTC CAATCGGCAA 

5772 



5700 
5760 



<210> 36 
<211> 1330 
<212> DNA 

<213> LACTOBACILLUS RHAMNOSUS 
<400> 36 

GACATATCCT TAGATGTTTG TAAACGGCGC TTGATAATTT TCTTTATTGT GAAACAATGA 60 

ACGTGTAATC AAATGATGAG CAAGTGAAGG AGAGATTGCA ATGAAAATCA AAGCAGCCGT 12 0 

TGTTGATGAA AAAGGTGCTG ATTTTAAAAT TCGGGACGAT GTTGAACTAG CGCCGATGGG 180 

TCCTGACGAC CTTCAAGTCC ATATGGTCGC CAGTGGTATT TGCCATTCCG ACGAAGCCTT 240 

ACGTATCGGG GATGCCGTTA TCGGCTACCC GATCGTACTA GGCCATGAAG GTTCAGGGAT 300 

TGTTGAAAAA GTCGGCCCGG AAGTCAC CCA GTTCAAACCT GGCGATCACG TTGTTTTAAG 360 

CTTTTATGCC TGTGGCAACT GCAAGAACTG CTTGAAGGGT ATTCCGACCC AGTGTCTTAA 42 0 

TTACGCCCAT AACAATTTGT CCGGTACCCG GCCAGATGGC TCCGCGCACT TCACTGAAAA 4 80 

TGGCAAGCCG GTCGCAGACA TGTTCGACCA AAGCTCCTTC ACAACTACCA CGGTCGTTCG 540 

TGAACGTAAT GCGGTTAAAG TTGACAAAGA TCTTGATTTG CGCAAGCTTG GACCGCTTGG 600 

CTGCGGCTAT GTCACAGGTT CCGGAACCGT TTTGAATACG CTCAAGCCAA AGCCTGGTGA 660 

TACGATTGCG GTTACCGGTA CTGGCGCCGT TGGATTAGCC GCAATGATGG CGGGCAAGAT 720 

CTCCGGATGC ACCAAAGTGA TTGCGATTGA CATTGTGGAT TCCCGACTCG AATTAGCCAA 7 80 

AGAACTCGGC GCAACCGATG TCGTTAATAG CAAAACCGAA GACCCGGTTG CCGCAGTTAA 840 

AAAATTGACT GGTGGCCTCG GGGTTGACTG GGCTGTCGAC ACAACCGGCG TCAAGGCAGT 900 

GATGGAAGAT ACGATCCAGA TGCTGGCTCA GGGTGGTACC ACCGCAACGA TCGCGGTTAC 960 

GCCACATCAT ATTGACGTTG ATACCTGGAA CGACCTCTGC GTCAATGACA AGAAGATCGT 102 0 

CGGCGTCAAC ATGGGCGATT CCATCCCACA AATTGACGTA CCGCGCCTAA TTGAGTTCTA 10 80 

TAAGCAAGGT ATGTTCGACT TTGATAAAAC CGAAAAATTC TATCAATTCG ACCAGATCAA 114 0 

CGAAGCCAAT GCTGACTCCC GCTCTGGCAA GACCATTAAA CCGGTTTTGA TTATTGATAA 12 00 

AGACTATGTA CCGGGTAAGT AATTGATCTT TTCCCTTGGC CCTAGCTGTG GTTTGAATTC 12 60 

AAGCACAAAA TAATAAAGCA CCAGGAACTC CAACGCTGAG TTTCCTGGTG CTTTATTGTG 1320 
TTCAGTCTTC 133 0 

<210> 37 
<211> 1605 
<212> DNA 

<213> LACTOBACILLUS RHAMNOSUS 
<400> 37 

GACTCCACCG CSGTGGCGGC 
TGGCAGCTTG TCGTTTGTGA 
CGTCATTGTC GGTGATTATG 
TATTTTTGGC GTTATTCCTG 
TGCGTTTAAG TCGACGGATA 
TGGTCTGGCG CTTATTCTCG 
GATTGCAGTG GCAAACATTT 
GGTGGGCGTC GGCGGCACGA 
CATGACGATC TTTTCAGCGA 
GGTGATTCAT CGTGGTGAGA 
CTTGACCGCG TGGGCGCTGG 
CCCAAACATT CCGGTGCTCG 
GATTCATCCA GAATGGGACA 
TGATCCCAAA AGAATCCACT 
CTTAGCGGAC TGAAGATAAG 



CGCTCTAGAA TCGCTTAACT ATTGCGGCTT ATCATCCCAG 60 

ATGGCTTTTC TTCTACAGTC GGGTCGTTTG CGATGGCCGG 120 

CGCAGTTTTC CAAAAAGCGC GATGATGTGG TTAAAGCTGC 180 

CTGGTGTCCT GATGATTGCG GTTGGCGCGA TTTTGACGAT 24 0 

TTAGTAGTTT GTTTATGAAA ATCGGTTCGC CGGTTATCGG 300 

GCACGTGGAA AGTGAACGTT GTGAATGCCT ATTCTGGCGG 360 

TCAACATCCC GGAGAAATAT CGCAAGTTGA CGCTGTTCTT 42 0 

TTTTGTCGAT TCTGGGGATT TTAAATTATT TTGAGCCGGT 4 80 

TGATTCCACC GGTTGCCGGA GCGATGGCTG CGTCTTATTG 54 0 

TGCATAGCTG GCAGCCGGTC GCCGGAGTGA ACTGGCTTGG 600 

GTGCGGTGAT CGGCGTGCTG CCCGTGCGGT GGCCGGCGAT 660 

GGATTATTCT TGCGTTTGTC CTGTATTATG CAGGCGCAAA 720 

AAGCATCAGA GTTGAACTAG CAGGCAAACA TTGACCAAGG 780 

TTCGGTTGTT TAGCCCAGTG TTGGTGCGCG ACTCGTATGA 84 0 

TTTAAAAGGA GAACAATATG CGACTTTTAG ATCAGGAATC 900 
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CATTGAAAAT ATAGCGACCG GCGCGGCTTT TTTCGGTGCT GGCGGTGGCG GTAATCCGTT 



960 



CTTGGGTAAA TTGATGGCCC TTGATGCGAT TAAAAAGCAC GGACCGGTGA AGTTGCTTGA 102 0 

TGTTTCAGAA ATTAACGATG ATGATTATTT TTGCCCAGCA GCGATTATGG GTGCGCCCGC 1080 

GGTCATGATG GAGAAGATTC CTAAGGGTGA TGAGTTTGAA CGGGTTTTTA AAATGTTAAG 1140 

CCAGTATACC GGTCATGAGT TTGTAGGAAC TTTTCCCATG GAGGCCGGCG GGGTGAATTC 12 00 

GATGGTGCCG ATTGCGCTGG CCGCATCGCT AGGAATTCCA CTAGTGGATT GCGATGGGAT 1260 

GGGCCGCGCG TTTCCGGAGT TGCAGATGGT GACGTTTTAC TTAGGCGGCG TGGCAGCAAC 1320 

GCCGATGGTC ATTACGGATG AAAAAGGTAA TGCCGGCGTG ATTAAAACGA TCAGTGCCAA 13 80 

GTGGGCTGAG CGATTGGCCC GTGTACAAAC TGTGGAAATG GGTGGTAGCG CAACAGTAGC 1440 

GTTGTATCCT TCGAACGGCA AGCAGATTAA GCAAAATGGT ATTCGCGGCA TTGTCACCTT 1500 

GTGCGAACAA GTAGGCTTGC GAATTCGCGA TGCCCATTAT TTAAGACTGC AGGAATTCGA 1560 
TATCAAGCTT ATCGATACCG TCGACCTCGA GGGGGGGCCC GGTAC 1605 

<210> 38 
<211> 477 
<212> DNA 

<213> LACTOBACILLUS RHAMNOSUS 
<400> 38 

ATGGCTAATG AAGTTATGAA TCGTCGTAAT AATGAGTTGA TGAATGATGT TAATGATCCG 60 
TTCTTTGACA ACTTGGCGCG TCGGTTCTTC GGCCCGGTAT CTGACTGGAT GGATTGGGCA 120 
ACTCCTTCCA TTGTCAGCAC GGCCGTCAAC GGATTGCTGA CTGACGTTAA GGAGACCAAG 180 
GACGCTTACG AAGTTCATGT TGATGTTCCT GGGATCGATA AGAACAACAT CAAGTTGAAC 24 0 
TACCATGATG GCATTTTGAG CATCAATGTT CACAAGGATG ACATCACAGA TCACGCCGAC 300 
AAGAACGGCA ACGTCATGAT GTCCGAACGC AGCTATGGCA CGATGAGTCG GAGCTATCAA 360 
CTGCCAAACG TTGATGACAG CAACATCAAG GCAAACTACA AAGATGGTGT TCTCAACATC 420 
ACATGCCCAA AGTTGACTGA ATCAAAGGAG TCTGGTCACA ACATTGAAAT TCAGTAA 477 

<210> 39 
<211> 15054 
<212> DNA 

<213> LACTOBACILLUS RHAMNOSUS 



<220> 

<221> MIS C_FEATURE 
<222> (1) . . . (15054) 
<223> N = A,T,C OR G 



<400> 39 

GCAACTTTTT TCATGTTGTA CCTCCTTGTT TGAAATCGCT TACATTTATA TGATGAATTT 60 

TAGCACAAGG CGGCTGTGTT AGTACACGTT TTTTGATGTT AAAGTCTTTT AGATTAGTAT 12 0 

ATTAAACCAA CCCAGCCATA CCACCCGAAT CAATTGTTTT CCCGCACATT CCACACAAGT 180 

CCGATATGCC AATTTCTGCT TTAGGACAAT CAGCTTCGTT ATCATGACCG AACTTTCACG 24 0 

AAATAAATTA TATGCATATG CTCATTAATC GTCGTTTCCC GATCTGGTAG CTGCTGAAAA 300 

CCGACTTTGC GATACAAATG TACCAACTTG GGTTCTTCCG CAATCGTGTC TACATACCAT 360 

GTTTGAATGA GCGGAAACTG TTCTTCAATC AACTGTAGTC CGAGCTGAGC GTATCCCTTT 420 

CCTTGATAAA ACGGCAAGAT TAAAAATGGT GAAATACGGG CTGCCGAATT TTTGAGATCT 4 80 

GTTACAACGC GAATCAGGCC TATGTGTTTA TCTTCAACGG TTATAAAGAA GAAGGCATTG 540 

TTAGGCCGTT TGAACTTTTT CTGTAAGCTT TTCAACGATT CACAGTAGGG ATTGGTTTCC 600 

CGATCTTGAT ATTTGCCGTA AAGTGATTTG AACGCCTGTT GGTACATGTG ACGGATTTCT 660 

TTGAGATCAG TGTAAAATAC TGGCGAAAGG ATTAGTTTCG CTTTTGACAT TGCTGTTGCC 720 

TTCTTTTGGG ATTTGCATAG CATTTATGAG GTGAGTCTTC ACTGAAGGTT TTTGATCTGA 780 

CATCTACCTG AGACTGCCGC GTCGATCTTT GTCAATACCC GAGTGTTCTT GAACTGATTG 840 

ATCTGACATC TACCTGAGAC CAAGCGGTGG GCAAACTCAC TTCGTCATCA GTTCTTGAAC 900 

TGATTGATCT GACATCTACC TGAGACCAAC GGCCAGCGAC AGCGCAACGC GTCAACGTTC 960 

TTGAACTGAT TGATCTGACA TCTACCTGAG ACTGGCGCAA CGGAACAAGG GGCAAAATAT 102 0 



TGGTTCTTGA ACTGATTGAT CTGACATCTA CCTGAGACTG CGCGTCGTTT TGATTTTGAA 1080 

GATGCCGCGT TCTTGAACTG ATTGATCTGA CATCTACCTG AGACAACGGT AAGCCACACA 1140 

AGCGACTAAC ACGCGTTCTT GAACTGATTG ATCTGACATC TACCTGAGAC CTCGGCGCCG 12 00 

TTGATGGTCA ATGTCAGCGA GTTCTTGAAC TGATTGATCT GACATCTACC TGAGACAACG 1260 

TGCAAAGGTT TCGCCAACTG CGTCATGTTC TTGAACTGAT TGATCTGACA TCTACCTGAG 132 0 

AGGGCAGCAA TTGCCGGCTG TTGTTGATGT TGGTTCTTGA ACTGATTGAT CTGACATCTA 13 80 

CCTGAGACGT AAATCGTGCC GGTATTTACT TGGCTATTGT TCTTGAACTG ATTGATCTGA 1440 

CATCTACCTG AGACATTACC ACGCGTTCCG ATGGTAAAAC ATTCGTTCTT GAACTGATTG 1500 

ATCTGACATC TACCTGAGAC ACATACATTT CTTTTACGTC ATCGTGTTCA GTTCTTGAAC 1560 

TGATTGATCT GACATCTACC TGAGACAACG GCACTCGTGA TGATGGTATG CACTACGTTC 1620 

TTGAACTGAT TGATCTGACA TCTACTTGAG ACGGCGACAC TGGAGCGCTT TCGGTTGCTA 1680 

TTGTTCTTGA ACTGATTGAT CTGACATCTA CCTGAGACCG TGGCATCGGT CACGGCTTTA 1740 

AAATTGCCGT TCTTGAACTG ATTGATCTGA CATCTACCTG AGACTATTTG GGAAAATACA 1800 

AGCCCATCAT AAAAGTTCTT GAACTGATTG ATCTGACATC TACCTGAGAC TGCAACGCGC 1860 

GCACGTGGAT TTGCACGACT GTTCTTGAAC TGATTGATCT GACATCTACC TGAGACAGAC 192 0 

CAACCGGAGA GCGTTAAGCG TCATTAGTTC TTGAACTGAT TGATCTGACA TCTACCTGAG 1980 

ACAATGGCGG GATAAGGGTA TTCAAACCAT TTGTTCTTGA ACTGATTGAT CTGACATCTA 204 0 

CCTGAGACAG CTTCAATTGA CTATTGCGGG CTTCCAGAGT TCTTGAACTG ATTGATCTGA 2100 

CATCTACCTG AGACCGAAAG TCGTGTATAT GTAGCCGGCA CCCTGAGTTC TTGAACTGAT 2160 

TGATCTGACA TCTACCTGAG ACTGAAATGA GTGGTCAACT TAAAGAACTT TCGTTCTTGA 222 0 

ACTGATTGAT CTGACATCTA CCTGAGACCA CGTGGGAGTC AGCTAAGCAG TACACCTTGT 2280 

TCTTGAACTG ATTGATCTGA CATCTACCTG AGACCGTAAT CGGTTCGTTT TGCAACCAAA 2340 

ACGGGTTCTT GAACTGATTG ATCTGACATC TACCTGAGAC AAGTAGCTAA TCGGATGGAA 2400 

TAGCGTGCCG GTTCTTGAAC TGATTGATCT GACATCTACC TGAGACCAGG AATGTACATC 2460 

CGCGCCTCAA TCAACTGTTC TTGAACTGAT TGATCTGACA TCTACCTGAG ACACGTTGTT 252 0 

ACGATTCGCA TACGATGTTT ATGTTCTTGA ACTGATTGAT CTGACATCTA CCTGAGACTT 2580 

AAGACTGATG TTGACGGAGT CTGTTGTCGT TCTTGAACTG ATTGATCTGA CATCTACCTG 264 0 

AGACTGACTT CTTATCGCGA CATCTCGCAA ATCAGTTCTT GAACTGATTG ATCTGACATC 2700 

TACCTGAGAC AAATAAATCA GTCGCCGCCT GCATATTAAA GTTCTTGAAC TGATTGATCT 2760 

GACATCTACC TGAGACGCCA TTCTGTGTAT AGCGTGTTAG ATAGTTGTTC TTGAACTGAT 282 0 

TGATCTGACA TCTACCTGAG ACACCCTTAT GGTTGTATTT GGCTACCTTA CTGTTCTTGA 2880 

ACTGATTGAT CTGACATCTA CCTGAGACGA TAACACCATT GCTCCCACCG GCACATTAGT 2 94 0 

TCTTGAACTG ATTGATCTGA CATCTACCTG AGACTGCTCG GTGACACGTT TTAGCTGCGA 3000 

ATTAGTTCTT GAACTGATTG ATCTGACATC TACCTGAGAC TTCTGGAAGG ATTGTCCCAA 3060 

CGCTGAATGC GTTCTTGAAC TGATTGATCT GACATCTACC TGAGACTAAC AGTGTACAGG 312 0 

GCGCAACCTT GTCTTCAGTT CTTGAACTGA TTGATCTGAC ATCTACCTGA GACGCTTCGC 3180 

TTTGATCGCA GGAGTTAGTC GCAGTTCTTG AACTGATTGA TCTGACATCT ACCTGAGACC 324 0 

GGTGTTTTCA CACAGCCTCT TAATCAATCA GTTCTCGGCT ATCCATAAAA TCTCTGTCAA 33 00 

TATAGATATA CTGGCACTTC TCAAAAAACT TTCTGCGTTC GACATCTGAA AATTCAATGA 3360 

GAAGTAATTC CAACGATGTG TTCTTAACCT GATCTAACAG CTTGCTCAGA CTTTCAACAT 342 0 

CTAAATAATG ACTGATGTTG GCAAAAATGA CAAGACGTTT CTCCTCAAGT TTCGCCAAAG 34 80 

TCTGAATTGC CGCTTCAACT TTCGAGAAAG GCTCCGTGAG TACTTCCTCA TCAAAATGAA 354 0 

CATTACAGTA TTTCATGATT TGTTCAAGTT TTCCACCAGG TTCGACTGTG ACTGGAAGTT 3600 

CACTTAACAA CGGCTCTCTC AATAAGCTCA TTGCCAGTCG TTGTGACTGC TCAATCAACT 3660 

CAATCAGCCG CTGATCCTCT ATCAATTGGC TTACCTTTTT GATGATCAAG CGTTGAAATA 3720 

ACTTGTCCAA ATCCAGCTCT AAAACCGGGT CACCAATCCA TAATGATGCC TTGCGCAGCT 378 0 

CTTGAATTTG CATTTGCTCG TTGCTCAAGA CAATGCCGTC ATCGTCATTG CGAAAAGCCT 384 0 

GAACCAGATC AAGCAAAACT TTGGGTAACC CTGTGTCTAT TACTGTTATG ACGGAGGGCT 3900 

TCGTAGTGAT CAGCTGAAAG GGATAATACG CCAAGTTCAA ATCATCACCG TCCTATCAGC 3 960 

CGAGTTGCGA ATATCCTGCT TTTCTGTCCC G AC C AT AAAA TGCATGGACT GATACTGTGC 402 0 

CTCTGTGACC ATCAGTGTTT GAACGGTACC AGTCGGCGGC TTAACCGTTG CTATTCGCTG 4 080 

CTCCATATAA GCAGCTGACT TTTTAGTTTT GCAAACTCGC ACATAAACCG AGTATTGAAT 414 0 

CATCAAAAAG CCTTCATCAA TGAGTGCTCG CCGAAACCTT CGATAATTTC GACGATCTTT 4200 

TGAAGTTGCA ACCGGTAAAT CAAACATGAT CATTAATCGC ATGGCTCGAT ACCTCATCTG 4260 

GAAACTTCAC CTCAATTCGA CACACCTTAG CTTTGCCATC TAAAAAGGCC AGACAATTTT 4320 

CAACATGATC AGCCACTGCA TTTTGGAGTA AGGCTTTCTT ACCGTTGAAC GTAATCTCTA 43 80 
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GGTTTAACAA ATCAATCAGG CCATATTTGA CATCTAGCGT CAGCTCTTTA ATCCGATGCT 4440 

GTGCCACCCA ATAATCGACT GCGGGACGAA AAGGCTCCAT TAAATCCGAG CCGAGATTAT 4500 

AGGGATTTGA AGCACTGTGA TGATGCAACC CAACCTCTGT CAGATGCCCT GTGCTTACAA 4560 

TTGCTCGATT AGTGGTCGAA AGTAGCACTG AATACCCGTA ATTCAATGCC GCATTAGTTG 462 0 

CACAGATGTC GGAGCGAGAA AAATCATTAC CAAACATCAA CTTAAAATAG CGACGTGCGG 4 680 

CACTAGCCTC TCGATTAGAC ACATCATTTA TTTCAAGTGC ATCTAGATCA TCCAATAGTC 474 0 

CTTGAGCATC ATGTCCACAA AGCTTAGCCA CTTGCGCCTG GTTACTGATT TTGGCCGCGA 4800 

CAATTTTTGT CCACACGGTT TCGATTAAAT CGAGTGGCCA ATTAACTTGT AATCGGACCT 4860 

GTTCAGCTCG CCGTCGATCA GAATACAAGT TCTTAGTTTC AGTTACTGGT TGCCCATCCC 4 92 0 

GCCCAGAGAA AATAACTTTT GCGTTTGCGT CCGCTAACGC CGCAATCGCA TCAGCCGAAA 4980 

TCAACGCACG TGTCGTTGTA AAAATAACTT GATTTAGATC ATCTATTGGC ATCGTATACA 5040 

CGTCACCATT AGTTTGAACA ACAAGCGAAT GCTGCTTTGT TGTCACTTTA CAATGCTGCG 5100 

TGATGATGAA CGATCGCCAT CCCATAAAAT CACCCCTTGT AATCGCTTCC CTAATATGCT 5160 

TTAATACAGT TGTTGAGACG ACATCCTCAA CAACTTGAAT TGATTGATCT GACATCTACA 522 0 

AGTTGAGATC AAACAAAGCT TCGGCTGAGT TTCAATTTCT GAGCCCATGT TGGGCCATAC 52 80 

ATATGCCACC CGAGTGCAAG TCGGGTGGCT TTTTTGTTAT AGTTCGCTTA ATCGAACAAT 534 0 

TCTGTTAAGC ATTCCTGTTG GAGATTGATA AATCAATGTG GTGTCGTCAT CCAGCACAAT 54 00 

ACCACTTGGA ACTTGCAAAA AACCAAAAGG TGTTTTTATG CCCAAGTTCT TCAAGTCACC 54 60 

ATTCTTTGCA CCAGTTCCTG CTCCAGTTAG AATATTCTGA ATGGTTTCTC TCTTCCCTGA 5520 

GGTTGTACCA TTTCCTTCCA ATGGTAATTT TGAAAATATA TCTTTGCTTT GATCAAGCTT 5580 

TTTTCGGAAT TGATTAATAT CATACAGAGG AAAATACTTA TTAATCTGTT CCACTATATT 5640 

TTCAAACAGC CTGCCGACTT GGCCATTTTC CACAGTTTTC GCAGACTTTA CAAGTTTTGA 5700 

CAAAATTTGC TGATCGGAGC GTGACATCCA CAGTTCCTGA TAGTTATGCA TCAGCGTATC 5760 

GGAATTAACC ATGAAAAAGC CATAACGTTT ATTATGAAAG AGTTGTTCGC GTGGTACTCG 5820 

TGGAATACCG ATATCAAATG GCGTTATTGC TTTTTTACCG TTCTTCCCGA TTTTTGTGAA 5880 

TTTTGTTGTC AAAAACTTCT TTAATAATTC TCGTTCTTTG ACAGTCGATT GCGCTCTAGC 5940 

TTCTTTCAAT GCCGCTACTT GAGAAGTTGC AATTCTGACA ACTCTATAGA CATCTGCTTT 6000 

CTTTTCAACA GTTTTAACCA CCGCCAAATA AGCCGTATTT TCCCGTGTAT AACCCCCATA 6060 

AACCTGAGTC GGATAACCCT GCTTCTTAGG AATCAGCTGC TTACTTCCGC CACGTTCTTT 6120 

CGAATCCTTG GCAGCATAAA TTGTCTGCTT GAACAAATCA GCTGTTTCAA AGTAAACCTC 6180 

GTGCGTTATC AACATCCTCT TGAAGTTATA TATCCGATCC AACTCTTGGA TATCACGTTC 624 0 

TTTATCCCAA ACAATCTCGC CGGTATCTTT AGCGACAATA TTCTTCTTAG CATGTGTTAG 6300 

TGCACCAATG AAGTTGAATT CGCGGAACTT CTTAACATCG ACCTTTGCAA ATTCGCCATA 6360 

CGTGAAAAAT GGCGCCAATT TCGGATACCG CTTAAGCAGA TACGTGCCGA TCCGCGCTGC 6420 

TAAGAAGGCA TCAAATGCGT GGTGGTAGTG GTTCACATCA CGATTCTTTG GAAAGTCTAG 64 80 

TTCTTCGCGC AGTTGATGTG ATAAGCCAGC TTTGACCGCG ATGATCTTGG TGTTGGGATA 6540 

TTGCGCCGCG GCAATCTGTT CGGTTAATTT AATGATCTGA CGTGTCTCAA CCAATTGACG 6600 

CGCGACAAAT CCGTGCGCAA ACTTATCGAT CTCATCAGGA CGCAGCATCA AGTTTCTGAG 6660 

TTTACGCCCA CTGATTAGAC CGGCTTCGTG CCACTTACGC CAAGTTGCTG CCATCTTGCT 6720 

TGCAAACAAA GTTGAAGCAA ATACATTGTT CTTTTCGCGG TTAATGGTGG CGTTAACGAG 6780 

CACACGGTTA TCTAAAGAGT CATCCTTGAT CAACGATTGT GGCAGTATGT GATCGATGTC 684 0 

ATAATGGCTG AGTTGATCGA TATTCAGCGG TGCGCCGGTA TAAATATCCC GCCCGCCTTG 6 900 

CATGAAGTAA AGAACTAGCC GATCGGTAAA GCTGGCCTTG TCAGCAATTT TATCCTCCAA 6960 

TTCACCACGA ACAGCACTAT CAATCAGCTC TTGGGCAGCA TTAGCGTAAA CTGTTTGAAT 7 02 0 

TTGCTTTTGC CGTGACTGGG TGCGTTTACC GGCAGTGCCT GGTCCGTCTG CCGTTTCAAT 7 080 

ATAAAGCCAA CTTGGATCTT GACCGTTTGC TGCATGCTTG ATGTCTTCAA CAACCCGTAA 714 0 

CACTTGACGC AAAGCTTTTT TATTGCTTGG CGAAGTATAT GCATCATTAA TGACATCTTC 7200 

AATGTCGTCT GCCTTCAGTT TGTCTTGATT TAATTCCGCC ATCGTTGTTT TCAACGTTTC 7260 

ATCGGTCAAA ATTTGCATTA AGTTATGATT CGAAAGCATT AATTCCTGAA TTACGGTGTG 7320 

GCCATTGCCT AGTTTCAACC CATCTAAAAG CTTGCGCGAG AACTGACCCC AGCCACGATA 7380 

ACGGATGTTG CTTAATGCCT TGATTGTATC TGAATCCAAC CAACTAATTT TAGCCAGCTC 744 0 

GGTCTTGAAA ATTGCGGCAT CTTCAAAAAC TGTCGACCAC GTAATAATAT TTTCGATATC 7500 

ATGCTCTTTG GTCGGATCAT CAATTGCCTC ATGTAAGATC TTTTTCAATT GATGATAGGT 7560 

TGAAAGCGAA CTTAAGAAGC GTTTCTCATC TGCCAGCCCA CGAATCTCTG GGCGTTTGGC 7620 

AAAATCTCCA TGAGCAACTA GATTTTCGGC GACTTGTTTA ATGGTCACGC TGCTATGTCG 7680 

CTCGAACACT TCGCGGATCA AGCGTTGTTT TTGATCTGCG CCAAGCCTCC TACCATCAAT 7740 

GCTGACGTTG TTTAACTCAT TCAAAACTTC ATACTTTTGA TATAACAGGC TTCGTTTAGG 7800 
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TAAGACATCT TCGCCAATCA AATAAGTATC GGTGTTTTTC ATGCGTTGGA TAAACATGTT 7860 

TGCCGAAGCT GGACAGTCGA CTTTTTCATC AAAATTGTAA GGGGTAATAT TGCCTGAAGG 7920 

ATCTTTACGG ATCATCCATG CAAAGACATT TTCTCTTGAC TCGGCCTGTT CTTTTGGCGT 7980 

GATCAGTGGT CCTACATAGT AAGGGATTCG GAAAGTTAAC AGTTCATCTA GCTGATAAGG 804 0 

TTTGCTAGCG CGATGCTTCT CTACCGGATT CGGTTTGGCA AGCCAGTCGT AGTATTTGGA 8100 

TTGATTAGCA ATAATCTGGT CTAGTTCACG TTGTTGCAGT TGGACAGGAA TCGCACCATT 8160 

GGCCTTAGTT CGTTGTTTGA GCATGAAGTT TGCCTGTCCC ATTCGATTCA ACAGCTGCTC 822 0 

CGACACTTCA TTTGGGTGTG CGGTTACTTC TTTGGTTAAG GCTTTAACAA AGTCTTCCCT 82 80 

CAAAAAAGGC TTAGCATCAT CGCCATTAAT ATATCGATCA TAAAGACCTC GAATTGTTTT 8340 

AGCTAATTCG TGATCATTTA GTTTCTTGAG GTAGGTTTTA AACAGCTCAA GATCTTCTTT 84 00 

ATGTTGCCCA TAGTCAGCAA CTTTTGCCTG GGATAAGCTC ATCCCCGCTG GC AC AATGCC 84 60 

ATTTAGCAAT CGTGCTCGAT AATGTTCTTG AATTTGTTCA AATATTTCCG TTCCTTGATC 852 0 

GGTCATGGAA GTTTCGATGT TACTCCACTT GTCGTCCAGC TGCCCCATCG AGAATTGCCA 8580 

ATTTG ACGC A TCAGCTTCAT CTACTTCTGT ACCTAAAGCA AGATTGAACT TGGTTTTTAG 864 0 

CGCTGTGATC GCTTTGGCAA ACTCTGTCAG CACTTGTTTG CGTTTCTTGA CGATTTCTTT 8700 

CTCACCATCA CTGCTTAATA ACAAGTTCAC CAAGGCCTTC TGGGTATCGC TCGGCGTCGC 8760 

TTGTTCATCT AGCAATTTTG CCTTGAAGTC ATCAGCCTTT GCCAAATCAA AAGTTAACTC 882 0 

AAGATCAGGC TTTGCTGACC ATCACGCAAA ACTGTTTCCA TGAATTGGAC TTTTTGTTTA 88 80 

GCCATGTGTG GTCCAACCCT CCTTTATGAT TGCTTCAACT GCCGCTTGAA CTTCAGGCAA 8940 

TCCGTGTCGA CGTGAGCGCG CGCAGGCTTT GGCGTCTCCG CCACAAACCA AGCAGGCTCG 9000 

•CGGAGGTAAC TTAAAATCGG TGCGCGAAAC CTGATGCAGT TCTTCACCTT GCAACGTGAC 9060 

CACATCCAAG TCCAGTAAGT CACAAAAGCG TTGTTGCTGC TCAAATCCGA TCTTGCGTAT 9120 

TCTTCAAATC TTGCAGATTA TCTTTGACTT GCTGAATTTT CTGATCGATT TCTTTATTGT 9180 

TGTCTTGTGT TGGTGTGGTA GAAGTTTGCG CTGGTACTGT AGCAATATTA ACACCTGATA 9240 

ATTGCCTGTC AGTGCCATTT GAGTTCAAAA TCCAGGCTTT CTGAACATTA TTATATTGTA 9300 

ATGAAAAACC AGCGAACTTG TCATCACTCA GAAGAATATT ACGATGACCC TGATAGCTAT 9360 

CTTCATCACT GTTGAATAAC CCTTCTATGC TTTGAGCCAT AGCTTCCATA AGTTCCATCA 9420 

TAGAGGGATT ATTCTCATCC TTGGCAAAAG TTGTTAAGTC AATGCTAGAT AAAGTTTCAT 94 80 

CAACATCATA ACCAAAGGAA TCTAAAATCT TTTGTTCATC ATGACTAGTC GAAGAGATAT 954 0 

TTGTTAACGT TTGGCCACGT TTTTGAACAG AGTTAAGAAA GTCCTGTGTT GTCTGAATCG 9600 

AACTTAATCC CATTGACTTA CGGTAATTGT TGACAAGCAT CATTGCATAC TGATTTAACT 9660 

CATCTTTTTG ATCGCTGCTT AATTGATTAT TATGAACTAC ATCACCTAGA GACCATTTTG 972 0 

GTTGATCATT ATCAAGACGA TTATACAAGG CATCCATTAA ACCGGATTGA GTGGGGTCTT 9780 

TAAATACAGG CAGATTTTGT ACTAGATAAT TGCCATTCCA AGTCTTACCT GCATCCTTAT 984 0 

GTGTCACAAC ATTTGTCCAT AGCCCATGCT CAGCAACGTA ATCAAATGTA CCCCCGTCAC 9900 

TCACTTGTTC CGTTGGCTCG CCGGATGTCC GTTGACTATT CAGGTTTGCA ATCTGTGTAT 9960 

TGGCGGATTG ACTCGCAGCC GCATAACTAG AATCCTGCTG TTGTTTCATT GCGGTTAAAC 10020 

TACTTGTGGC ACTCGAACTA GCTGCGGCTA AAGAAGCTTG GTCACGCTGA GTTTGCGCCT 10080 

CGGATTGAGC AGCCAAACTG CTGGCATAAG AGGCAGTTGC TTCACTTGCT TTCTGAGTTG 1014 0 

CTGCCGCTTC GCTTTGAGCT GCAGATGATT TTGCTTGGTC ATATTTTGCT TTTTGTGCCT 10200 

GCCCATTCGG CTTCGGTCAT GCCTGATGGT GTTGGTGTAC TGGCAACAGA TGAGTTGGCG 10260 

TCCTGATAGG TTGCCACTGA TTGTTGTGGA GCAGCAGCCT GACTGACTGC AGAAATCTGA 10320 

ATTAGAGGAA AAGATTGCCC GCTACGACCA GACCATCGAG ACGTTTGCGA ACAGTGAACG 10380 

TTACACCAAG CCCATTCACG CGTTGACAAG TATGAAGGGA TTTAAAACCA CAACAGCCAT 10440 

GACCATCCAC ATCGAGATTG CGGACTTCAA ACGTTTCAAA ACAGCTAAAG CGTTTATGTC 10500 

TTACGTTGGG CTAAATCCGT CAGAACATTC AAGCGGCGAT CATACCATCA AAGGGGGGAT 10560 

TTCGAAGCAA GGTAACAGTA TCGTCCGCAC AACCATCATT GAAGCCACAC AGGGATTGGT 10620 

CAAGGGCAGC ATTGGGTACA AATCAAGAGC CCTAAAAGCA CGCCAAGCAG GACAAGAATC 10680 

AGCCGTTATT AGCTATGCCG ATAAGGCAGG CGCTCATCTT CATCGCAAAT TCACGCGGAT 10740 

GCTTACTCAA GGAAAATCAT ATAACGTGGC AATCGCCGCA GTCGCCCGAG AACTCGCTGG 10800 

ATTTATCTGG GGTATGGAAA CTGGCAATAT CAACTACTGA TCACCAAAGC GCAATTGAGC 10860 

CCGAAGATTC AAACAACAAA GATGACAGCA AGAAGTATCA AGGACTAAAG CGTCACGATA 10920 

TTGTCGCTGG TAGCAACAAG CGTCAGAATT CAACGGTCTG GCTATTTACG AGCGTTCTAT 10980 

TTTGGCACAG GCTCGCCCTG GGTATGGCCA TATCTAGAGA CAAAGAGTTT GTGATCCACG 1104 0 

ACTATAGATT AGATTCTAAA GCCTTCGACG GGACCATTAA CCTGGGGTAG CCAATCCCCG 11100 

TATAACAGAG TGGTTAAATG TCGAGAGACA ACGGAATTCT GGAGCTTGTT AGTGCCAACG 11160 

ACAATATCGA AAATCTTATA AAGATGGGGT TGACAGGGGT CACTTCATAA CAGAACGCAC 1122 0 
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AAGTAAACAA ACAAAGCCCC CAAAATAGAA CGCATTC CAG TCTCCACCCA CAATGTCACA 112 80 

AC AC C AAAAA ACCGCAGCCA TTTCAAAAAC GGCTGCGGTT AAACATATCA CTAAGTTTCA 11340 

CCCACCGACG CTGATAAAGT AAACTTCAAG CGGCCGGCTC TGTATCAAGC TTCTTTGATT 114 00 

TCGAACGCAT CGTCAACGCT TCCCAGTCAA CCAATGGCAA TTGCGCCACC GCACCCAGAA 114 60 

TCAAAATCAT TGACCAGGTG AGAATCAGAC TCATGGTCAC ATCACCGGTG AAATGCGCGA 1152 0 

GAATCCGGAC CCGCGTATAA GCCATCAAAG CGCCGTAAGC GAAAGTGAGC CAGAAGACTA 11580 

ACCGTTGACG CTTCGGCTGG TCACGATCAA CGAACCAAGT CAACGTGAGG ATGGTCGCCG 11640 

CGGTTTGGGT ATGGCCGGAC GGAAAACTCA TGTGACCGTT AGCACCATTT GGCTGGAACC 11700 

AGCTGGTGAA GTGTGCCGGA TTACCATTTA-ATTCGTAAGG GCGGAAACGA CCCCAGAAGG 11760 

TTTTCATGAC GTTCACAATT TGGTCGGACA TGATGCAAAC CAAAGTGGCA ACTACCGCCA 11820 

CTTTTAATAA GTAATGGAGC TGTTCATCGC TTTTACGTGA AAGCCAGTAT TGACTGCCAG 11880 

CAAACACAGC AACGTAGAGC ACTAGGAACA AGATGACGCT TAGCCCACCC GGAAGAGCCA 11940 

GCTTGCTGCC ATCGGAATTG GCCATTCCCA TTGGCTTGCC GGCGTTGATG TCGTTGATTG 12 000 

AAGTGATCAC CATCGTCATC GCGTATTTCA GATAACCAGC CCACAGTTCC CAGCCGGCAT 12 060 

AGATGACACT ACCGATCACC ATCAAGCCGC GAATGTACCA TGCGAGTTGC GATGATCGCA 1212 0 

GCGCATAGTG ACAAACAACA TTACAACTCA ACATAATAAT CAGTGGCGCA GTCCAGAGGC 12180 

CAACGTCTTG AAAAAGGGTG GCAAACGGAT CGTTCATGTT ACCGATCGTT TGAGAAATCT 1224 0 

GCCAATCAAA GCCAGCAGCT GCAGCCAACA ATAAAAGTAA GATACCAGCA ACAATCAGAA 12300 

AAATATGTTT GCGGATCGGA GCGTTTAATT TTTGCGTTTG GTCCATATCT TTTCCCTCCC 12360 

ATGTACTTTG AAAATAGCAC ATAGTTTACA GAAAATGGCC GGATTTACGG TACCTGTACG 12420 

TAACATTTAA GCTGCCGATA CGAAATTTAC AGAGGGTTGC TAAAGTAAGG CTCGTCAACG 12480 

GTTAGCTGGC GGCGATCAAA GTTGATGGTT GCCTGTAAAC CATATGGTAA AACGGTGCGG 1254 0 

GGATAAGCGT GGCCAAAGTT TAAGTTGTAG AGAATGGGCG TTTGATAAGG TTGCGTGACA 12600 

TCCAAGAGCA CCTGCTGATA ATCTGCAAAA TAGGTTTCGT TNTGAGGCTT ACCCACTAAG 12660 

ATGGCCTTCA CTTGTTGCAA GACACCGTGA TCAGCCAGAT GCTCCAAGTA CTCACGATAG 12720 

GTGGCAGGTG AAATTTTATC TTCTGAAGTC TCGATGAAGA GAATCTTATC AGTCCAATCT 12780 

TGCGGGAAAA GATGATACTT TTTAGCAACT TGCGGCTCAT CGTCGTAACG CACCGGGTAG 12 840 

AGCAAGTCGT GAAGGCTATC CAAACAGCCG CCTAGCAATG TTCCGGTAAC CTGACCATGC 12 900 

CCACGCAGCG CTAAATAGCC ATGCTGCTCC GGATGCGCTT TCCGCGGCAC CCCTAACTGA 12 960 

TCCGCGGAAA AGTCAGTCCG CTCTTCGTAC CAGGTAGGAC TGGAAGTGAT GGCAGTCGTT 13 020 

GCCGGATTTT CGAAAAAGTG TTGGAAGCTG GCAGCAGTAT ATGGCAATAA GTGCGTATCC 13080 

AGCTCAGCCA AGTCGTTCAA GAAGTTCGGT CCGTAAAAAG TGGTCATGCC TAGCTGATAA 13140 

AACATGAGAT GGTTAATGGT GGTGTCGGAA AAGCCAGTAA AAATTTTAGG CTGGGTTTGA 13200 

ACAGTCTTAA TAAATGCCGG ATCGTCAAGT AGGTAAGGAA CAATGCGGTA AGTATCATCG 13260 

CCACCGATGG CACAAATGAT GCCCTTAATG TCGGGATCGG TCATCGCTGT TTTTAAGTCC 13320 

GCGGCTCTGG CTTCCGGATG TACGTTTAAA TAATCACGTC CGCGTAAAGC ATTTGGCATA 13380 

AACCGAGGTG TCAGCCCCAT ATCCTCCAAA CGCTTAATGC CAAGTTTTCG TTGATGGGCA 13440 

GCAAACGCCT CACCAAGTGT GCCGGCACTG AGGCTAACAA TAGCAACTTG ATCATGCGGT 13500 

TTTAAAGTCT GTGGTTTTTT CAAGGGTATC CCTACTTTCT AGTGTGAAAA ATTAATTTTC 13560 

GTGGATAGCT TTCTTTTTAG TGTATCGTTT AAACTAAC CT TTGTCTTGTA TCATTTTTTG 13620 

AAAGTCTGCC TCGCTTTTGA TTGATGCCGA CATTCAAACT GTGAACCAGT TGCTTGTCTT 13 680 

CTAAGCCGGC AAGCTGGTAC GATCGAATAG AGGATTGAAT GAACTGACTT TAAAAAGTAA 13 740 

AATGACCATT TTTGCCAGGA TTTAATGGAG GATTGAGCCA TGT AC AC CAT TCAAACTGCT 13800 

GCAACCATTG CCGGCCGCGG TACTGTAATT ACGATTGCTC CGCCGATTGA GCGCATTCAA 13860 

GCCGGTGATC CCGTTCGGCT GAATGGCGCA ACAGTCGGCA AGGTGTGTGC GCTGGAAAAG 13 920 

GCCCGCCATC CGCATCATAG TAACAATCAG CCGTGCCTGA GCCTACTGAT TACGGAACCG 13 980 

GTGGAGGTCG GCGATACCAT TGAGTTCCCT AAGTCACAAT GTTGGCATTA GGCATCATAT 14 04 0 

TTCTTTTATG TGGGTAACGG ATCTTCGTGC CATCACCGCC CTGACCACAC ACCTACATAG 14100 

AAAAAGCGTT GCAATTGTCA GATGAGAGCT GACAGTCGCA ACGCTTTTCG TTTACTTGTT 14160 

CTAGTGATTG GCTGTGGTCA TAATGCCGGC TTCAGTCATG CCTTCTGCGT AAAGTTTCAG 14220 

TTTACCGTTG ATAATGTCCA TAACGAGATC GCCATATTCT ACGCCATCTG CTTCGGCTTT 14280 

CTGTGGTAGG AGCGAAAGTG GTGTCATGCC GGGCAGGTTG TTGGCTTCGA TCACCCAGAC 1434 0 

ACCCCTTATT GTTGGCAAAG AAGTCAATCC GCCCGTAGTT TTGCAATCCC AAAACGTCCA 144 00 

TGGTTTGTAA CGAGACATCC TTCATTGCTT GATGAACCGA TTCATCCAGA TTCTTAGGTG 14460 

GCGTGATGAA GTCGGTGTAG CCTGCTTGGA ATTTGTGCTT GAAGTCGTAC CAAC CGGAAT 14520 

GCACTTTAAT CTCAATGGCA GAAAACGCCC GGC CATTG AC AACGCCTAAA GAAAATTCGC 14580 

GGCCAGGGGT GAATTCTTCA ACAATCGCAC TGTTATCGAA CCGGAAAACA TCTGCAATGC 14 64 0 
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CATTTTCCAA TTCTTCTTGA TTGTGTGCAA TGTGCGTACC AACGCTAGAG CCGCCTGATG 14700 

TAGGCTTAAC GACAACCGGA AAGTCAAACG GTACCGTATG CTTACCATTT TGATTGCGCT 14 760 

TGAATTCTTT GAACGCCGCT GTCTGGATGC CGTGGTATAA CATAACTTCT TTACTGAAGA 14 82 0 

CTTTATTCAT GGTAATGCCG GAAGCCAGCG GACCGGAACC GGTATATTTG ACGTTGTTCA 14 880 

GATCTAATGT TGCCTGAACC TTACCATTTT CGCCATCACC ACCATGCAGT GCCAAGAACA 14 940 

CAATATCTGC AGCCTTGCAG ATCGCCAAAA CGTTAGGACC AAACAGTTGC GTGCTGCCGT 15000 

CTATCCGTAA CTTGTTGATG TCGGCGTCAG TCAGAATCGC ATCTGAAATT TTCA 15054 



<210> 40 
<211> 9762 
<212> DNA 

<213> LACTOBACILLUS RHAMNOSUS 
<400> 40 

GCGAGCTGAC TTAGTGGCGC AGTTGTTGAC TTATCAGGTG TATCAGGAAG CGGCAAAGGA 60 
TTTAAAGCAA CGTGAAGCCA AGCGTGCCCG GGCTTTTGCC AAGCCAACAA CTTTGCCGGA 120 
TGAAAAGATG GCGGTCCCGC TTGCTCCAGG AACGGTCAAA CTAATTGATC TTTACTACAT 180 
GCACGGTCTA ACTCAACAAG AAATATCTAA CATTGCCCAT ATTCACAGAA CCGAAATAAG 240 
TCGAATTCTG AAGGCGGCTA GGGATGAAGG CGTGGTATCT ATCGCAATCA ATCCCGAAAC 3 00 
CACCGCCGTC AGCCAACTTA TTGATTTTTT TAAACAAAAA TACAATTTGC GAGAGGCCGT 3 60 
TATAGTCCCG GCTTCTGAAA ATGGAGGCAA TGAGTTAAAC GCTTTGAGTG TTTACGCATC 420 
AATGTTTTTA TCAAGAATCA TTAAAAGTGG TGACGTAATT GGGTTAAGTT GGGGTTCAAC 4 80 
GCTTTCAAGT GTTATCAGTC AATTTC C AAC AGATAAAGGC CTTCGTGATA TTAAAGTTGT 540 
TCCGCTGGTG GGTGGCCCAA TGGGAAGAAT ACCTTCGAAC TATCATGTGA GCTATCTGAC 600 
ACACCGGCTC GCCAATCGGC TAAACGGAAC AGCGTTTGTC TTGGATTCCC CTGCCTTTGT 660 
CAGATCAAAA GCGCTTCGTA AAGAGCTTCT CGCCAACCCC AACACGCAAG AAATCTTAGG 720 
ATTGTGGAAT CGGGTCAATA TCGCGATCTT TGGCATCGGA AGTTCACTAA TTACAGATTC 780 
TCCTGATTGG CAAGCGTTCT ATGAGAACAC AAACTTCAAG TCTTATTTCA GTGCCGATAT 840 
GGTCGGAGAT ATTCTTTCAC ACCCTTTCGA CAAGGATGGA AAATTAGCTC GCGATATCGA 900 
CTCCATTCTT GTTGCCTTTC CTTTTTCGGC ATTGCGAAAA GTACCACACT CCGTTGGAAT 960 

TGCTTTTGGG GAAGAAAAGG TAAATGCTAT CCTTGCCGCT CTTCGAGGTG GTCTCTTAAC 1020 

ACTTTAATTA CTACCGAAGC AACAGCAAAG GCAATCAAAG AGTTGTCCTA ACAGTTTCAC 1080 

ATATGTGATT TTTTGGTAGC GCTTACTTGT TCAAACGAAA TTGCTGGATT AACATCTGTT 1140 

TGTAGCCAGA AAAAATAAGC ACCCAATCAA TTCTCACATT TGTGAATGGA GGATATCAAC 12 00 

ATGGAAAGTA CAGCATTACG AATTTATGGT AAGAAGGATC TCCGAATTGA CACTTTTGAC 1260 

CTTCCCGAAA TGAAGGACGA TGAGATCCTC GCGACTGTCG TGAGCGATAC AATGTGTATG 132 0 

TCATCATGGA AGCTTGCGAT GGAAGGTGAA GATCACAAAA AGACCCCTGA TGATTTAGCG 13 80 

CATAATCCAG CAGTTCTAGG CCACGAGTTT TCTGGAAAAA TCTTAAAAGT GGGCAAAAAG 1440 

TGGCAGTCAA AGTTCCACGC TGGCCAAAAT TACGTAATCC AGCCAAATTT GGCTCGTCAA 1500 

AACACGCCTT TTGTACCAGG TTATTCATAT CCATATATCG GCGGTGATGC AACAAAGATT 1560 

ATTATTCCTG ATGAAGTGAT GACAATGGGG TGCTTAATTC CATTCGAAGG CGATGCATAT 162 0 

TATGAAGGTT CGTTGTGTGA ACCGGTAAGT TGTGTTATTG CCGCATTTCG AGCACAATAC 1680 

CATGTCAACT TCCACTCATA CCAACCAACA ACAGGTATCA AAGAAGGTGG CAACATGTTA 1740 

ATCATGGGCG GGACAGGCCC AATGGGACTA CTTGCCATTG ACTACGCACT ACATGGTCCA 1800 

AAAAAGCCGT CGACGCTTGT TGTAAC CGAT GTCAATCAGG CCAAACTGGA TCGTGCTAAA 1860 

AAACTTTATC CATCTGACTG GGTAGATATC AAGTTTGTCA ACGTCAACAA CTTATCACTT 192 0 

GATGAGCAAA AAGAAGTTCT TCTAGATGCA GTTGATGGCA ATGGGTACGA TGACGCTTTT 1980 

TTGATGATCA GCGTTGCACC GTTAGCAACT TTAGCAGACT CCCTGCTCAA TCCTGATGGG 2 04 0 

TGCTTAAATC AGTTTGCAGG CCCGATGAAA AAAGACTTTT CTGCGTCTGT AAATTTCTAC 2100 

AACATCCACT ATAATTTTAC TCATTTTGTT GGCACATCAG GTGGTGACGC AGACAATGAA 2160 

GCAGAAGCAG CTAAGCTAAT TGC CGAGAAA AAGCTGGACG TTTCCAAAGT TATTACCCAT 222 0 

GTTATGGGCT TAAACGATGC AGCTGAGACA ACAATGAATC AACCTGAAAT TGGCGGTGGC 22 80 

AAAAAGTTGG TGTACAGTGG TAAAAAATTT GACCGAATAG AATTAGCCAA AGTAGACCCC 234 0 

ACGACCGACC TAGGAAAGAT TCTGGCCAAG CATGACGGCT TGTGGTCAAA AGAAGCAGAG 24 00 

GATTGGATTC TGACAAACGA ACCCGACTAT GATGCGTAGA AAACACCATC ACTATCTAAA 2460 
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TTTTTCAGCG TTAAAAATTT CTTAAATACT TTAAGCTTAA GGACTAGCTT ATAGCATCAA 252 0 

ATATTCAAAG TAGCGGATAC ATCGAAGAAA TGTATTTGCT ACTTTTTTAA TTCATTTAAA 2580 

TTGTGCAGTA TTTATAGTTA TAAGAAATTC ACAACTGTCA CAAGAATCAA TATAAAAAAG 2 640 

TCCGGTATAG TCCTTATACT ATGACCGAAC CTTTTATCAT ATCGATAATT CTCTCTATAT 2700 

TCAGCTTCGC ACCTTGCATA ATTCTCAGAT AATACCTGCT GCCATCTGTT GCTTCATTTG 2760 

CTGTTCGCTC AAATTCTTTT TGGTAAAGCC CAAGATAAGC GCTGTTATAA TTGTTCCGAT 2 82 0 

TAGAATGCAG CCAATATAAA GAAGTGGCTT ATTGCAGGCA ATTGGGATAA CAAAGATTCC 2 880 

GCCGTGGGGT GCTTGCAACG TAATGCTTGA CGCCATGCAG ATTGCGCCAC CAACTGCACC 2 94 0 

ACCAATAATA TTTGCCGGAA TCACCCTCAG CGGATCAGCT GCTGCAAACG GGATTGCCCC 3 000 

TTCTGTAATG AAGCTTGCCC CTAATACCCA ATTAGCTTTA CCCGCCTCGC GCTCTTGGAT 3 060 

TGTAAACTTT CGCTTAAACA AAACAGTTGC GAGTGCAATT CCGAGCGGAG GCACCATGCC 3120 

ACCGACCATC AAGGCTGCTG AAGGCCCATA GATTTTTGAA GCGAACATAG CAAGTCCAAA 3180 

AGCTGAAGCG GTCTTATTGA TAGGACCACC CATATCAGAT GCCATCATTC CAGCTAGAAG 324 0 

TGCTCCCATC AAGAAAGCGT TGACGCCCGT CATGGATTTT AGCCAATTTG TCAGGAACCT 3300 

TATCATATTT GACATTGGTG TATTCAGAAG GAAAAACATA ACGAGCCCCA CAATAAAGGT 3 360 

TGCTATGAGC GGGATAACTA ATACTGCCAT AATCCCTTTA TATGAGTGAG GAACATTCTG 3420 

TGTCTTTTTG ACAATGAATC GAGTAACATA TCCGGCCAGG AAACCAGCGA CCATGCCCCC 3480 

TAAGAAGCCT GATCCACCAT TAACAGCCAT CATGCCGCCG ATCATACCAG GCGCTAAACC 354 0 

TGCTTTATCC GCAATACTCC ATGAAATGAA GCCGCCAAGA ATCGGAACAT AAAGTTTAAA 3600 

AGCCGCATTA CCACCGATTT CATTGAAAAA TGCTGCCCAG ATATTATACT GATCGCTCTT 3660 

AGGATCTGAT GCGTAGATAC CAAACATGAA GGAAATTGCG ATAAAAATAC CACCAACGAC 372 0 

AACAAATGGA ATCATATACG ACACACCACT CATGATGTGC GTGTAGAAAG CACGAGCAAA 3780 

TTTACCGCTA CCAGTCAACT CTTCTTCAGA CTTAGTTTCT TTCCCTAAGG CGGATTCAAG 3840 

GTTCTTATGC GTTGGAGTAG ATTTTGAACT TGTCGTATCT TTTTCTAAAG CTTGATCAAC 3 900 

CACTGAGCCG GGCTGATCAA TAGCTCGTTT TACGGGAACA TCTAAGAAAG GCTTCCCACC 3 960 

AAAAACCGTG GTGTCAACTT TTACGTCATG AGCCACAACA ATTGCATCGG CTTCTTCAAT 4 02 0 

GTCCTTTGAA GTTAGTCTAT TCTCAACACC AGTCGAACCA TTAGTTTGAA TCTTGGCGCG 4080 

CATCCCCCTT TTTTTGGCTT CATTAGCAAG TGCCTCGGCT GCCATATACG TATGTGCGAT 414 0 

TCCAGTCATG CAGGCGCTAA TCCCAATAAG ATATTTCCCA GCAGATTCTC GCGCATTTGA 4200 

AATGTTGGCT TCAGTATCTT TCTTAGCATC CTCTTGGACA AGAATCTGGT ATATTTCATT 4260 

AGGGTCAGCT GCAGTTATCA ATCTAGCTCG AAAGCTTTCA TCCATTAAAA AAGTTGAAAT 4320 

CTTTGACAAC ATCTTCAAGT GTTCATCCGA AGCGCTCTCC TCAGCTGCAA TCATAAACAC 4380 

TAAATTAACT TTTTCCTGGC CCCATTGAAC ACCTGCAAGA TCTCTAAAGA CAGCAATTGT 444 0 

TGATCTTTCG ACTGCTCTGG TTCGGGCATG GGGAATTGCA ACGCCATATC CAACTGCAGT 4 500 

TGAAATTTCA TTTTCACGTT GATAAATAGC TTTTCTGAAT ACGTCTGCAT CTTGGACATA 4 560 

ACCATTCTGG CTTAGTTTAC TGATCATCCG GTCAATGACT TGATCTTTTG TCATCGGTTC 4620 

AATGCTAGTG TCAATATTTT TGATATCAAT TAGTTCATCA ATACGCATCT TGTTCACCTC 4680 

CACAATTGGA AATCTCGATG GTTATCTCTA GTACAATTCA GCTTTACCAG TAGAATTAAA 4740 

GAGATCCATT TTGTATTCGA CTACCTCTTG AGCCGCCTTT CTGGCTGATG GCATCAGCTG 4 800 

ATCGGGTTCA TAAGCAC C AG GATTTTCATC CAAATTCTTG CGTAATTGCG AAAAGAATGC 4 860 

AGTTTTCATG TCCGTTGACA GGTTGATCTT AGCCACACCA TGAAGATACG TCTTCTTAAT 4 92 0 

CTCCTCATCT TTATTATCAG AGCCTCCGTG TAAGACTAAT GGAATGTCAA CTGCCTCATG 4 980 

AATCTTCTCA AG CAAATCAA TTCGCAGTTC AGGTTTTTCA ACATGACTGT AATGCCCGTG 504 0 

CCGCGTACCA ATAGCTACAG CAAGCGTGTC AACGCCAGTC AAACTCACAA ATTTCTTTGC 5100 

ATCCTCTGGA TCGGTGTAGA GAATCTTGTT GACCCCGGTC CCTTCTGTCG AAAGTTCGTT 5160 

AGACCCGATT GTCCCTAGCT CCGCTTCGAC AGAAACACCT ACACTATGGG CCACATCTAC 522 0 

AACTTGTTTA GTGAGTGCTA CATTGTCATC CCAAGACTTT GCCGATGCAT CAATCATGAC 52 80 

TGACGTATAC CCGTTATGAA TGCCGCGTAC GCAATCTCCC AACGTTGCAC CATGGTCCAC 534 0 

ATGAATGGCC ATTGGTACAC GAGTTCGATC AACTGCTTGT CTAACATACG CAGTGAAATT 5400 

GTCACCTACC AAATTGATTT CGTTGGGGTG AATCTGAATA ATAGCTGGCG CATTTTTAGC 5460 

TTCCGCCGCG TGAATAATCG CTTCTACGAA TTCACTATTG GCGACATTAT AAGATCCAAC 552 0 

AGCAAAATTA TTTTTATATG CAACACTTAG TAAATCAACC ATGTTATAAA GCATTCGAAT 5580 

AATCTCCTTT TCTATTCCAA ACCTCGATGA ACTCTCGCTT TGTCTTAGTC TCTAATAAGG 5640 

CATGAACTTC AGCCAAGTTA TTGGTGTGTT CATAAACATC ATTAAAAAAG TTTTTGTTTG 5700 

TTTTAAGATC AGCCGCGGGA ATGTATATCA CAACCAATCT AACCTTTTGG CGTCCCCAAG 5760 

AAATTGCTGT CTTATTAATT CCTACGATGA CTTTGGCAGC TGTCTCCGAA CCCTTTAAAA 5 82 0 

AGGGGTGAGG CATAGCTACA AGATGTCCAA TATCAGTAGA TGACATTGAT TCCCTCTTTT 5880 
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TAAAATACGG GAAAAGGTTA AAGTACCCAG ATTTTTTCAA TAAATATGCT ATCGCATCCA 5940 

TACTCGAAGA CTCATTCATA TGATGATAGT CAAGCTTCTG AATCAGAGAC ATCGTACCAA 6000 

CTGTCTCAAT AAAATTTTGA ATTCTGGCTA TATCATTAGT GTTCAATGCT TTGCTAATTT 6060 

CTATTATCTT ATCGTTTGCT TGGTCATCCG ACTCTTGAAA CCCGCATCTT ATGATCAATT 6120 

GATACTTCGA TATATCAGCT AAATCCATTG CCGTTGTGAC TACCCCAATA TCTATCCTTG 6180 

GAAAATATGT CTGGATCTTA TATCGAAACA ATTCTCCTTC TGCCTTCTTG CCTTGGAAAA 6240 

CTAATTCTGT CCGAATTGTG CTCTTGGTCT CCTCAGTTAA GACAAGTTGA ATATGAATTG 6300 

CGAGATAGGC TATCTCCGAT TCAGGTGCTT GTATATCAAA ATCGTTTTGC AGCTCATCGT 6360 

AAAGAAAACA AGCAATCGAA TAGGCAAACA GATATTCTCT CTTTGTTTTT TGAGAATATG 6420 

GATTAAATAC CGGTATACTT TCCTCGATTG GATCTAGAAG TCTCATAATA TGATTTATGA 64 80 

TTTGGTTCCG ATAACTTTCA TTAGAATATA GCGGAATGCC GTAATAGCTT TCTGCTCTTT 6540 

TCAGTGAACT TTCCAATTGA CCACGCTGTA GCACATTCAT ATTTGGCACG AACGAACCTG 6600 

GGGTATTTAA TGGCATGGCA ATCAGATAGT TGGTAAGCGC CATTATTTCA GCTTTGTTAC 6660 

TTATTGCTGT TGGGGCTCTT GCTAATAAAG AAGAAGCCAA TTGAAATTCA GGATGGTCCT 672 0 

TGTTGCTATC TTTAACTTCT GAACTATTGA TCGGATGATT TTCTCTGTAA CGGCTTATCG 6780 

CAATGACCAT GTGACAGATA ATCTTCGCGT ATACAATGAA ATCCATTGTT GTATGGTGCT 684 0 

GAGAGAAAAC CGTGTCTATA CTAACAATTT CTTTCTCAAT CGTTTGCTTA TCACACACCC 6900 

CATTTAACAA TTTAAAAGTA GAATCGGTTA AATCTCCCTT AACAATTTTT CCAATTGGTA 6960 

TTAGTTGTTC TAAAAGCAAT CGTTTTTGAT TTTCTGCCCC TAAAATCCGA ATACCTGTAA 7020 

AGATTCGCGA CTCCAACGCA ACGTTAAGGT TCATATCATG AATTTTGGAG AACAGCACCT 7080 

GAACCTTACT GCGAATACTT TCGACAGAAT AATTTAATTG CATTGCAAGG TCATCGAACG 7140 

TAATGAAAGA AACATGGCTC ACTAGAATAA AACCAATTTT AAAGAGCAAT TCTGCATCAT 7200 

CCTCAGCGAA TAACCGATTT TTCTATACTT TCGTTATACA AGTCTCTTTG TATCCGGTAC 7260 

CCCTTGTTAG AGGAAATAAT CAGAGGCCCT TGTGTTTCAC TACTGTTTAA AGTTCTCACA 732 0 

TAGTTCCGAA TACTCCTCTC TGTAACCCCC AACATTTCAG ATAGTTGCAA GGCAGTAAGG 73 80 

TAATCTTTTT GCTGTAATAA GATGTCAAGC AACTGTTTAA TCTTCTCGTT CATAATTGCC 7440 

TCCTCTTCTA CAGGTCAATC CCAATTGCCC TCCTGACAAT TCCAGTATGA CACGTTAGTT 7500 

AGCGCTTACA TTAGTATATA TTTTTCCGGT CCCGGAAGTA GAGTTTTTTT AAGGTCAGTA 7560 

TCATACAATA CAGCCTACGC ATGTCTACTT AACTAAGCAC TGAGGACTGA AAAAGGAGTC 762 0 

AAGGTGGCAT TCCCCTCGGC TCCTTTTAAG CACTTCGTTA ATCTGATAAA CCAACGTATT 7680 

CAACTATTCC ACTTTAAAAC AACGATCCTA TTTTGACACA AACCCATCCG ATCCAGGTGG 7740 

TTGCAGATCC AACAATATTG GACATACTGG TTATTCCCTT ACCCATCGGA ATCTTTGAGG 7800 

AAATTGCAGA TTGAGTATAT TCGGGTGCAA TGCTGGTTCC AACGTAAAGG ATACAAATTA 7860 

AAATTAATGT CCCCGCGATT ACCATCCGGA ACATGTTCCG TTTAACAAAT GGGGTT AC CA 7920 

GTGCCAGCAA GAACATTAAC GATGCTAGAT CCACAAACGG TAACATTTTA TTGCCCGGCA 7980 

AAATAAAGGC CAAGATAATT GCGATCGGAA TGAGAATCAA ACCTGTTGCA AGTACAGATG 804 0 

GCTCACCGAT AAGCAACGCA GTATCCATTC CAATATAGAA GGACCGTTTG GGAAACCACT 8100 

TTTTTAGCTG TTTTTCAACA TGATCACGAA CCATGGTCAA ACCCTCAACT AAGATGTCAA 8160 

TCATCTTTGG TAATAGAACC ATAGCGGCTG CAACATTAAT AGCCAAAGTC AGGGTCTTAG 822 0 

AGATATCATA CCCCGCCATT AGCGCTATCG CTATCCCAAG AATAAAGCCT AAAGTTAATG 82 80 

GCTCACCAAA GACCCCAAAA CGCTTCTGGA TCTTCTCAGG TTGCATGTCT ATCTTCTTGA 8340 

GACCGGGGAT GCGTTCAATC ACCCAGTTGG TTGCTATGCC AAATGGTACC CAAGCAAGGC 8400 

ATGTTAGGTG AGGAAATGAA ATTCCTTTTA AATTTAATGA CTTATACTGT CGCTCTATCC 8460 

ACGGTGCTGT CAAATCTGCG ACTATCAGTG TCAGAGCAAA GATAATCCAT GTTGTCAATG 8520 

CCGCGACCCA AAAGCTATGC GAAGCGGCAT ATACAACGGC AGCAAGCAGA AGAAAGATCC 8580 

AGTAGTTAAA GATATCAATA TCAACCGTCT TGGTCAGATT TAATACTAGC ATTACCGCAT 8640 

TAATTACCAG GAACCCAATA ACGATAATCG GCATAATTGG TGTTCCCCAT CCGATAGTTG 8700 

AAGCAGTCGG CCAACCTGTA TCGAGAACGG TAAGATGCAA TCCCATCCGC GCAACCATTG 8760 

CTTTTGAAGC AGGTCCAAGA TTGGTTAGTA AAAGATTAAT TACCATACTA ACTCCTGTGA 8820 

ATCCAATACC GACCAACATG CCGGCCTTAA ATGACTTTCC TATAGAGAGC CTGAACACTA 8880 

CCCCAACAAC GAAGAAGATA ATCGGCATCA TAACTGCGGC ACCCAAATTA ACGATTGCCT 894 0 

GAATTATTTG CATTATGCTT CACCCAGCCC TTCTTTAGTG ACAAGCTACT CTTGCAATGA 9000 

CGCCATAAAT CTCTCAGCAA AGAGTTTAGG CGTATTACGA AAAGCGTCAG CAGTACTTCC 9060 

TGCTAAATGT GAAGTCAAAG TAATATTCTT TAGCTTCAAA AAACGGCTGT CTGGAGGCAA 912 0 

TGGCTCGTTG TTGAATGTAT CAACTGCAGC ACCGCTTATC TTTCCCTGCT CAAGAGCGGT 9180 

CAGCAGGGCA TCTTCATCTA CCAACTCAGC GCGGGCTGTA TTAATAAAGT AAGCGGTAGG 9240 
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TTTTAACTCG GCGATGCGCT TTGCATTAAT AATGTGATCT GTTTCAGGAG TAACCCCGCA 9300 

TGTGAATTGT TAACACATCT GACCGCTTAA TCAATTCATC TAAAGGATCA ATTTTTGTAA 9360 

ATCCTTTCTG TTCATCAACA TAATTGTCGT AAAAGATGAC ATTTGCGTCA AAGCCTTTCA 942 0 

AGAACTGCCC AACCAACTGG CCATGTGCCC AAAACCAGCA ATACCGATAG TTTTACCTCC 94 80 

CAATTCAGGA ATGTAATCTT TATTAGGAAA GTCTTTTAAC CAAATATCTT TTTCCATTGC 954 0 

GGCGTGAGTT CGCGCAATGT TACGTGTCTC CGCAAGAATC ATGCCTACCG TAAATTCGGC 9600 

TACAGCACGT GCATTGCGGC CAGCCGTGTT CATAACTTTA ATGCCTTTCG ATTTAGCATA 9660 

TTCCGCATCA ACATTCTCAA TACCACCACG TAAAACTCCG ATATATTTGA GGTTCTTTGC 972 0 
ACGATCGATA ATCTTTTTAC CGATTGGCAT AAATTGTGTA AT 9762 



<210> 41 
<211> 12023 
<212> DNA 

<213> LACTOBACILLUS RHAMNOSUS 
<400> 41 

GCGATTTTTG TTTAATTTGG CTGGATTATT GAATTGCTGA ATCGCATTAA TCGTTAAAAT 60 

CTGCAGGTCG TATTTTTGCT TTAACGTCTG AAATTCTGCA ACCTGCATGC CATCAATGAC 120 

AGTCTCTGAG CCATCAGAAG TGGTCATATC ATTGCGTAAC TCGACTTGAT GAATGCCAGC 180 

AGCTTCGGCT AATTGAAAAA AGTTTTCCAG TGGCCGCTTC TGAGCAATTT TTCGATTCAA 240 

AGCCATTTGT GTCAGTTCTA TCCCCATCAC GACTCCCCCA CTTCTCTTCG CCTACCCAAA 300 

CAATCTGCGA CTTAGTGTGA TCGCAATTAT GGCGTCAACT AAAGCAGTTG CCCGCCACCG 360 

ATACAGACGC CTCGGTGCAG CAACCTGCAC ATATACGAAC TTTGAGCACC ATGACCAAAC 42 0 

GCCTCTATGC TCCCGTTTCT GACCACACCG ACTCGCGTTC ACAAAAATAC CTTGGTCGAT 4 80 

TCCTCTGGCA AAGTTCCAGA AGCGGCCAAG GCATCCTGCT TTACTTGATA TTCTCTTTAT 54 0 

AAACTGCCAT CCAAAAATTG GGCTTTGCCT TGACCAAAAC TCCAGCCTTG ATCATGATTA 600 

AACGAAACAT TGACCATGAG ATCGTTCTTA TCCACTAATC CCGCTTCGGA TAAGCGCCTT 660 

GCCAAACTTT CATAAAACTG CTCTAATTGG TGAACCGTAC GAACGCGACT CACTAACGAA 72 0 

ATCACAACCA CCTGATCCGT TCGTGGTATG CCCAACCCGG TATCCTCAAC CACCATTTCA 780 

TATGGCTCAT GTTGGTGGAC AATTTGATAA CGATCACGCT CGGGTACCTC AAACGCTGCA 840 

ACCATCACTT CATGGGTGAT TTGCAAAATA GCTTTAATAG TCTCGGGTGA CCGCCCTTTT 900 

AACATGTCAA ATCGAACTAA TGGCATCGTT CCCCCTCCTC ATACGCAGCG GTAACTGACA 960 

ATCAGTATTC TTATTAGACT ATG AC CGAC A TGAGCCAATT CAATCGCCAT GTGACCGGAC 102 0 

AATTATTCAA AGGTCACTGA GCGTTTACTC TTTCCAAGAA TATGAAATGC CTTCATTTTG 1080 

GTTTCAACTA ATTGCGCAAT CGCCTTTTTG CCTGCCAAAA GAATCGGTTG CGGATCATGA 1140 

CCGGAACGTT TGGCTTGCAC CGCTTTTGTG ATAGCTGCAG TCCACACCGT GTTCACTTCT 1200 

GTATTGATAT TGATCTTAGC CGTTCCGGTT TGGATCGCCT GTTGAATCTG ATCATCAGGA 1260 

ATGCCAGATG CACCATGCAA AACGAGTGGT AACTTGGTAG CGGCGGCAAT AGCAGCCATC 1320 

CGTTCAAAGT TCAGATTCGG ACGGCCCACA TAATCGCCAT GAACCGATCC CAATGCTGCA 13 80 

GCTAGGGCAT CGATCCCGGT TGCGGCCATT TTAACGGCAT CGGTGACACT AGCATAACGG 1440 

ATGCCATTGA TTAAGCCATT TTCATTGCCA CCGACACTGC CGACTTCTGC TTCAACCGAA 1500 

ACATGATGCT GGTGCGCATA ACGAACTACT TCGTCGGTTA AAGCCACGTT TTCTTCAATG 1560 

GGCAGCTTAG AGCCATCAAA CATAACAGAG GTATATCCCG CATCAATAGC CTGATAAACA 1620 

TGTTCAACTG ACAAGCCGTG GTCCAGATGC AATACGACCG GTGCGGTGAT GTGCAATGCC 1680 

TGCACCATAA AGCGTACATA GCCGGCAATG AAATCGAATC CGCCAAGAAA ATCAATAATT 1740 

CGATCAGAGG TAGCAACAAT AATCGGCGTT CCGGTTTTCT GCGCAACTTT AAGATACGTT 1800 

TCCAACCAAT CGGCACCATT AATATTAAAG TGACCGATTG CTGCGTGATC TGCCAGTGCA 1860 

GCTTGAATCA GTTTTGTTGC CGGTATCAAC GCCATAAAAC CATATCCCTT CTCAAACAGA 1920 

ACCCTTAAAC TGCTTGGGGA ATCGTCATGA TCGTATCTAG ATAATGCTTA GCCTTTAGCG 1980 

CATATTCAAA TGGATTTGCT TTTGCTGGAT CTTGTTCAGC TTCAACCACA ATCCAGCCGT 204 0 

CATAGTGTTG CTTTTGAATG GCTTCCCAAA TCGGCTTGAA GTCAATCATG CCATCGCCAG 2100 

GCACGGTAAA CATGCCATTT TTAACGCCTT GAAGGAAGCT TAAGTGGTCA GTACGTTCTT 2160 

GCTGGGCTTG TTCAGGACGA ACATCCTTGA AGTGAATATG CTTAATCCGA TCATAGTAGC 222 0 

GATCAAAAAT TGTTAATGGG TCCTCACCGG ATAACACCAA ATGTCCGGTA TCAAACAAAA 2280 

GAGACACTTT ATCCGGATCT GTCATGGCCA TTAATTTATC AATTTCTGCC GTTGTTTGAA 2340 
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CCCCGGTACC CATATGATGA TGGTAAACAA TCTGCATCCC GACTTCATGG GCGCGATCCC 2400 

CCAACCGTTC CAAACCAGTG GCCAAGCGTT GCCACTCTTC ATCGGTAAAA TGCGGTTTAT 2460 

CATCAAAGAC CGACTTATCC AACATGCCTT GAACACTATG GCCTTGTTCT GCTACCACGA 252 0 

TTACCTTGGC CCCCATGGCG TGTAGAAAAT CACGATGCTT GATAAACGCT GCTTCGGTTT 2580 

CTTCATAGGG CTTGGTCGTT AAAAAGGCGC TAAACCAGGC ACTAGCAATT TTCAGGTGTC 2640 

GCAGATCCAA GTAATGCTTT AAAACCACTG GATCTTTAGG ATATTTATTC CCGACTTCCG 2700 

TTCCTTGATA CCCTGCCAGC GCCATCTCAT CAATGGCCTG TTCGAACGTC ACTTCTTTGC 2760 

CCAAGTCGGG CATGTCATCA TTCGTCCAGC CAATCGGGGC AATTCCTAAT GCAATCGTCA 2 820 

CTTTAAGCAC CTACCTTTTT ATCAACATCG GTAACCTTGA CAATATCGTT CTTTTCGTAC 2 8 80 

GCGCGTTGCA GTGCCAGCGC GGCTTTGGTC CCTCGAAGGC CATCTTCCGC CGTAATGCCG 294 0 

ACTGTCTCAC CAGTCAAAAT ACTGTCGACA AAAGCCTGTT CTTCACTTAA GAATGCCTGG 30 00 

GCAAAACGCT CTGGGAAGTT TTGTGAGGTT GGCCGAATGA TGCCTTCTTC ATTCATGACC 3060 

GTCACCAGAT TCTTCTCAGG CACTTGCGCA ACCCGCAGCA TGCCCTTGGT TCCGATAATC 3120 

TCCGTTTCGA CATGATAGCC ATGAGCAGCG TTGCGTCCGG CTACTAAGAT CGCCATCGTC 3180 

TTATCCTCAA GTTGCATCAG TGCAGCACCT GTCTCAAGCT CGCCTGCCTG ATCCAAAACC 3240 

GGATAGGCGC GATTTAAGCC GATAGCCCAG ACTTTATCAA TTTCCTTACC GGTCAACCAG 33 00 

CGAATAACGT CAATATCATG AATCGACATA TCCAGGAACA AGCCACCGCT ATTGGCTGAA 3360 

GTTGCGAACT TGACAAAACT TTCCATCCCG GCTGCAGGGT CAATACTGTA ACTGCGAATA 342 0 

AGCGTGATAT CACCAATTTT GCCTGCATCA ACTAATTGCT TGGCATAAAC ATATGAATCA 3480 

TCAAAGCGCC GCATAAATCC AAGTTGGAAT TTTAACTCCG GGTGATCGGC AATCACTGCC 3 540 

TGAGTGTGTT TAATGGCATC CAGATCTAAC CCAATCGGCT TTTCACTGAA AACATGCTTG 3600 

CCTGCTTGCA TGGCACTTTC TATTTGCGGC AAATGAAACC CAGACGGTGA CACGATAAAG 3 660 

ACAGCGTCAA TATCGGCATG TTGAACCATG TCATCAAAGT CTTCATAGGT TTCTTCAACT 3720 

CCGAGTTCTT GACGTGCCCA GGCTAACTCC TCCGGTACCA CACTCGTTGC CGCTTGCAAC 3780 

TTAGCATGTG GAATCTTCGT GGCTAGATTG GTTGCATGGA TTTTACCAAG TCGTCCTAAC 3 84 0 

CCCACAATGC CAATTTTAAC TTCCCTTTGA ACCATCGCGT TTTCCCCCTC TTTTTTACAT 3 900 

TGCTTGACTA GATGGCTAAG CCTTTACCGG TTGATTCGTT TGATAAAATG TTGGCGTCTC 3 960 

GGCAACATTG ATCAAAACCG GTTCTTGATC CTTTTGCGAA CGAATCGCGG CCTCGGCCGT 4020 

CACCGCTGCA ACATACCCAT CCCAAGCACT CGGGCCGACC GGTGACTGAT CCTTAGCCAC 4080 

GTGATCGATA AATTCCTGAA CTTCGGTGTT GTACGCTTGC AAGAAGCGGT TTACCCAACT 4140 

TGTTTCCATA GCGGTTTGCT GAGTTGCTTG GGTGCGAACG ATTGGCTCGA ATCCGTAATC 42 00 

CGGTAGCTTT AATTCTCCGG TTTCGCCGAC AACTTCGAGT TTGACTTCAT AACCGTACTG 42 60 

CGCCGTCACA TGAAC C AAC A CTTGAATGAC CGTTCCTTTT TTGGTGGTCA ATGTGGCTAA 432 0 

TTGCGGATCC CGCAACCCTT CATTGGTCAC CTGACTTGAC TGGCGCGGAT AGGTGATTTG 43 80 

AATCGATGCA TAATCATCAT CAAGTAACCA ATGCATTTCA TCGATTTCAT GAATCAATGT 444 0 

ATCCGTAATG GCCATTTCAT TGGAATAATT GGCCGCAACA TTAGGATTAA TATGACTGGC 4500 

GCGCACAACC AACGGCGTTC CGATGATGCC CGAATCCAGC TTAGTCTTCA AGGCATGGAT 4560 

ACCCTCATCA TACCGGCGCA TAAAGCCTAC TTGAATGACT TTTCGCGGTT TGCCTATTTC 4620 

CTTATC CACG ATCCGTTTAG CTCCCTCAAG GGTCGTTGCC AACGGTTTTT CGGTGAAAAT 4680 

GAATTTATCG GTGTCTAAGG CTTTGAGAAT AGTCGCCTCA TGTGCACCGC CAAAACTAAC 4740 

AACAAAAACG GCATCAATGT CCGGATCCTT TAACAAACTC GTGTCATCCG GATAAACCTT 4 800 

TGCGTTAAGC TTAAAGTCCC GAACAGCGGC TTGGGCAGCT TCTTGATCAA TATCCGTGAC 4 860 

GGCAATGACT TCAGCTCCGG TTAAAACATT GGTTAGCCGA TCAATGTGTG CACGTCCCAT 4 920 

TGCGCCCGTA CCGATAACCC CAACTTTGAC AACCATGTCA ATCGCTCCTT TGTATTGTTG 4 980 

TTTTCCTCAG TATTTAAATG CCTGATCAAT ACCTGTCTGA ATGTCTTGAT ACGCTTTTTG 5040 

GACGTTTGGA TTGTCGGATA CCTCGGAAAC CCCCACTCGC CACCAACTTT GGCCGTATCC 5100 

TTGTGTCATC GTTTTAGGCA GCACTTTAAT ATCAATTAAT GTCGAAACTG TTTGCTTCTT 5160 

GGCATCCTCC AAGGCAGCGA CTAAACTGTC ACGATCATTG ACGTGATAAG TTTTAGCCCC 5220 

ATATCCTTCC GCAATTTTGG CAAAATCGAT TGTTAAAATA TCATGGTCGG CAGTTCTAAA 52 80 

TTCGGTTCGA TAGCTGTTGC TGCCTTGAGC CATTTGTAAG TTATTGATGG AAGCAAATCC 534 0 

GGAATTATCA AAGACTAAAA TGTTGATCTT CTTATGATAT TGCAGCGCGG TGACAAGTTC 5400 

TGAATGCAAC ATGATGAAGC TGCCGTCACC AACCAAGGCA TAACTTTCTT TATCCGGTTG 5460 

TGCCAACTTA ATCCCCAATG CTGCCGGAAC CTCGTAACCC ATCATGGAAT ACCCATATTC 5520 

CATGTGATAG GTATTGGGTA CAACTGGATC CCAGATTCGT TGAACATCCC CTGGCAACGA 5580 

TCCCGCTGCA GCAACAATAA TGCTATCCGG CGCAATCGTG TCATTCACAG CAATAACCGC 564 0 

TTCCGTCTGA GTGAAATGGG TTTGTAACTT CTCGGCATAC TCAGCTAATG TTGCCGCACT 5700 

GAATTGACCC TTAACCTCAG GCGTATAATC TGGCGCATCA TAGTTTGTAT GGGCCAAACG 5760 
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CTGCCGTTCC TGTTGCCAAG CAGCTTTGAG GTCTGCGAGG TTGGTAAAGT CACTTTGATA 5820 

TCCGGACAAT TCACTAGTCA GTTGGGTCAG TGTATCCCGG ACATCTGCCA CAATCGGAAA 5880 

GCCGTCAAAC TTATACGACT GCATGCGATT CAAATTAATG TTAAGCACGC GGGTTTTCTC 5940 

CGGATGAATA GCCGTCTTGG AAGCTGTTGT AAAGTCTGTA TAGCGAGTTC CAGCACCAAT 6000 

AATGAGATCC GCTTTTGCGA CCACTTCATT AGCCGCTGCT GTTCCTAGAA TCCCGGTACC 6060 

GCCCATATTA TTGGCAAACG TTGCCGAAAT AGTGGACTTG CCAGTTGGTG TTTCAACAAT 612 0 

CGGAATATTT AGCTTATCCG AGAAAGCTTC AATTGCCGAA CCGGCTTCAC TGAACTTGGC 6180 

GCCACCACCC ACAATTAAGA CAGGATAGCG ACTGGCCTTA ATGAGTTGAA CCGCTTCCGT 6240 

TACTTCCGCC GCGCTCGGTT GAATCCGCTT GATCACATGC ACGCGCTTAT TAAAGAAACT 6300 

ACGCGGATAA TCATAAGCTT CACCCTCGGT ATCTTGTGGC AACGCAATCG TGACCGGACC 6360 

CGCTGTTTCA GGATTTGTCA GTACTTCAAA GGCTTTTAAA AGTGCGCTCA TCAGCTGCTC 642 0 

AGGCCGTTCG ATGCGATCCC AGTACCGCGA CACCGGCTTC AACGCATCGT TCGTGGTAGT 64 80 

AGTTGCGCTG CTATCCACTT CAATTTGCTG CAAAACCGGA TCCGGTTGAC GTGTGGCAAA 654 0 

TGTATCCGCG GGCAAAAAGA GAATCGGAAT GTTGTTCACG TATGCATTTC CCGCCGCCGT 6600 

GACAAAGTTA GCCGAACCCG GACCTGCCGA AGCAGTCACC GCAAAAATCT TATGGCGATA 6660 

CAACTGACGG CTATAGGCAA TCGCAGTGCT GGCCATTCCT TGTTCGTTAT GCCCTTGATA 672 0 

AACCTTTAAG TGCCCCGGGT CTTCCTGCAA GGCTTCCCCC AAACCCAGTA CATTGCCATG 678 0 

GCCAAAAATT GCAAAGATCC CTTCGACAAA CGGGGTGACC TCACCATCAA CATCAAGATA 684 0 

TTGTTGGTTT AAAAAGCGCA CGAGGGCCTG CGCGGTTGTC AATCGAACTG TATCTGCCGC 6900 

GGCTGACTCT GCTTCTCGTC CTTGCGACTT CAACTCCATT GCGCTCATCC TAATGCACCT 6960 

CCTGCCTCTC TGCTTCGTGA ATAAATGCCG TGAGTTTCGC CAAATCCGGC ATCGCTTCTG 702 0 

AAGAACTTAA TTGACTAATC ACAATAGACG CTGCAGCACT GCCATACTTC AAGGCAGTTT 7080 

CTATTCCCAA GTCGTGGCTG TAAGCATATA GGAACCCGGC AGCAAATGAA TCGCCAGCGC 714 0 

CGAAACTCTT AAGAACCTTC GTCTTGAAAA CTCCAAAATG ATAATGATCG CCGGCTTTTG 7200 

TATACGCATT TGACCCTTGA ACCCCGCTTT TGATGACAAT TAGCTTAGGA TCATATTTGA 7260 

AAAGTGTCGC AATTGTCTGC TCGTTCGTGT TACCGTGATG ATTTTCCAGA ACATCAAATT 732 0 

CGTCACGCGT GCCAATAATC ACATCTGCAC GCTGGGCAAC TAATTGATAA TAAAGACTCG 73 80 

TTTCCTCGGC ATTTTTCCAG GTATACGGGC GATAATCCAG TTCAAACACC ACTTCAACCC 744 0 

CAAGTGACTT TGCAACTGTG AGTGCCTTTA AAATCGCCTC TCGCGACGGG CTTTGGGCTA 7500 

ATCCGGTCCC GGAAATCACC AACATCTTGG CTTGCGCTAA ATATTCTTCT GAAACATCAG 7560 

CCGTTGTCAG ATATAAATCG GCGGCTTCAT TTCGATACAT CAAAATATCG CTTTCTTCAG 7620 

GACTAATGAT TTCAGTAAAC GTTAAGCCAA TTTTGTGGCC CGCATCATCC TTGACCATTT 7680 

GCGTTGTGTC AATGCCAACG TCTGCCATGT ATTGCGTCAC ATAATGACCC AGCTGATCAT 774 0 

CGGACACCTT CCCGATGAAT CCTACTTTTT GGCCTAATTT GGCTGACCCG ATTGCAATAT 7800 

TTGCCGGCGA TCCGCCAACG AATTTTGCAA AGCTCTTAGT TTCTTCTAAA GGTCGATTAT 7860 

ATTCAACCGC ATTTAAATCA ACTGCTGCTC GACCAATAGC AATCAAATCG AATTTTTGTG 792 0 

ACATTTGAAA TGTTCCCCCT CGTCAACTTA GCTGCAAAGC TATCCTTTTT CATTACTTTC 7980 

GATCAATAAT CCAGGCATGT TCTGGCGCAT TGTGAAAATG CCAAACTCGT ATCGGTCCCG 8040 

CCATAATGTT GAGGTAATAA CTGTCATACC CATCCGGCAC ACCAACAGGA TGATAGCCTT 8100 

TAGGAACAAT CACAACGTCT TGGTTTTGCA CTGCCATCGT CTCGTTAAGC GATAAGTCAT 8160 

CGGTATACAC CCGCTGAAAA ACAAATCCTT GCTTCGGCTG CATTTCGTGA TAATAGATTT 822 0 

CTTCCAACAG CGATTCTGTC GGTAAATTAT CGTGATCATG TCGATGTGGC GGGTAACTGG 82 80 

ACCAGTTTCC GGAGTCCGTG TAAACCTCGA CCAGCAATAA CTTATCCGCA AATGGGAGAT 834 0 

CATCCGGCAA GATGTTTTGA ACCAGACGCT TATTTTGATA CCTGCCGCGA TGTTCGATTT 8400 

GATGAATATC GCCCTTAATC AACCGAACCG GAAATGAAGT CGTGGTCGGC GAGTATGCAA 8460 

TCAGAACCTT CGCGGTAGTT TGTGCGGCAA GCTTAAAGGA TAAGCCCGTT CCAACATAAA 8520 

CACTGTCTGT CGGAATTTTG TCAAAGACTG ATTGCCGTTG ACCGATACCT TCAAAACGCT 8580 

GATCACCGGC AGTGACGGTC ACTTTACCCG CCAGAATAAC AATACCGGCC TCGAAGTTAC 864 0 

CTAAAGTCTC GGCAAATGAA CGTTGCGCAT CAAGCTCCAA GACTTTCACT GCGGTGTATT 8700 

TCATGGGAGA ATTCGTTGCA TTGACGTCTT GAATCAAATG AACGCCCGGC TGTATTTCCT 8760 

GATTTTGCTT TGGATACAAC AAGCTCATCG TTAATGCCTC CTCGTCAAAC ATCTGGAATT 882 0 

TCTAATTAAA ACGATGCTGG TCATATCTTG CCGTCACAAC CTTCTTATGC GTGTAGAAGT 8880 

CCACACTATC CTTGCCGTTA GCGTGTAAGG TGCCAAAGAA TGAATGTTTC CAGCCAGAAA 894 0 

ATGGGAAGAC AGCAATCGGT GCCAGAACGC CCAAGTTAAT ACCCAGCATG CCCGCATCAA 9000 

TATTTTCTCT GAAGTAGCGA ATAGATGCGG CCGAATCCGT AAACAGGCAA GCGCCATTGG 9060 

CTAGTTCGGA CTGATTGGCA ATGGCAACCG CTTCCGGTAA ATCTTTTGCA CGCATCACGG 912 0 

ACAGTACCGG GGCAAACATC TCATCGTGCC AAATGGTCAT GTCGGTTTTG ACATCTTCAA 9180 
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AAATAGTTGG CCCAACGAAA TAACCATCAC GCTTCTCGGC TTCTGCTGAC CCGTCTAAGA 924 0 

CCAGCTTGGC GCCTTCCTTA ACCCCGGTCT TGATATAGTT CAACGTCCGT TCCTGATTCT 93 00 

CCTGACGAAT CACTGGTCCA AGGAAAACAT CTTTATCCAG ACCATTACCG ATTTTGATGT 93 60 

CTTTAGCTGC CTGCGTAAAT TTCGCCATAA ACTTGTCAGC AATACTTTCT TCCAGCACCA 9420 

AAACCGACGT CGCCATGCAG CGTTCGCCGG CGGATCCAAA TGACGAACTG ATAATGCCTT 94 80 

TAACTGCAGC ATCGAGATCA GCATCGGCTA AAACGATCGT GTGATTCTTA GCGCCAGTTA 954 0 

ATGCCTGGAC GCGCTTCAAA TGATCACTGC CGCGCTTATA GACATATTCG CCAACTCGTT 9600 

CGGATCCCAC GAAACTAATT GCCTTGACAT CGGGATGATC CAACAGACCG TTGACGACAT 9660 

CGTCCGCCCC GTTGACGATG TTCAAAACGC CATCGGGCAG ACCAGCTTCT TGGAATAACT 9720 

CAACCAGACG CTGGCTGGTA AGCGGTGTCT TTTCTGACGG TTTCAACACA AACGTATTAC 9780 

CTGTTGCAAC CGCCATCGGG AACATCCAAC ACGGAACCAT CATTGGAAAA TTAAACGGGG 984 0 

TAATCCCGCC AACAACACCG ATGGGATAAC GATAATTCGT GGCCTCAACA TCAGTCGCAA 9900 

CCGCCGAGAG CGAATCCCCC ATCATCAGAG TCGGCACGCC TGCCGCGAAC TCAACATTTT 9960 

CAATCCCGCG GCCAACTTCG GCAATCGCTT CACTGAGACT CTTACCATTT TCCTGCGTGA 10020 

CAATACGTCC CAACTCTTCT TGATGCTCCA CCAGCAGTTG TTGATATTTG AAAAGAATCT 10080 

TGGCACGTTT AGGAATCGAC ACCCGTTTCC ACGTTTCAAA CGCTGCTTTG GCCGCTGCAA 10140 

CTGCATCTGC CACATCCTCG CTAGTCGAAT GCGGCACCCG TGCCAAAACC TCACCCGTCG 10200 

GCGGATTATA AACATCTTCA AAAGTATCGG TCTTAGCATC AACCCATTGA CCATTAATAA 10260 

AATTCTCAGG TCTTAACTGC TTGTTGCGTT GCATGAAAAC AACCCCTTTG TATAGTGAGC 10320 

GTGAGCCAGC GCGCTTAGAA ATCCGAGTGT AAGTGGGCCT CAAACGGTGA TGGGCGGCCC 10380 

TTTGGCCATT GCGGCTGAGG TCCTTACACG CAGACTTCTG CGCTGGCGAA CGCGTTATGA 10440 

GGGGGAACCG GGTGCGGTTA GAAACCGGAG TGTAAGTGGC CTCAGACATG ATGACCGCCC 10500 

TTTGGTCATT GCGTCCAAAG TCCTCACGCT GGCTCCATCA CCCGTTTACA CACGCTCCTG 10560 

TCCAATTCAA GAATGGTATG AAGCGCTTAC ATTTTCAAAT AAATTGACTT AGGAAACTTA 10620 

ATTCTTATTA ATCTTGCTCT TTTCAGGGAA CTTATCGTCA AACTTGTTGT CCAATTCGAT 10 680 

TTCCTCCAAT GTTCTGCCTG CTGTTTCCGG TGCAAACTTC CAAGCAAAAA TCAGTGAAAT 10740 

AATATTGGCT CCGACAAATA CAAGGAACGT GTTCGACATG CCTATACTTG CCAACATAAC 10800 

TGGGAAGAAA TATCCAACAA AG AAATTAC C GATCTATCAG ATGATTCGGG TGACATTTGA 10860 

CACCAAAAAT GAGTTCTATG CTTATATCTC GACAGGAGTC ATCATGATGA TCCGACCAGA 10920 

CCGATTGGCT CCTTCATGTT CTTAGGCCCA ACCGGCGTCG GGAAAACCGA ATTAGCTAAA 10980 

GCGTTGGCAG AAGCGATGTT TGGTTCCGAG GACGCCATGA TTCGGGTTGA TATGTCCGAG 11040 

TATATGGAGA AATTCAGTAC GAGCCGGTTA ATCGGTGCAG CAC CAGGGTA TGTCGGTTAT 11100 

GACGAAGGCG GTCAGTTGAC GGAAAAGGTT CGCAACAAGC CATATTCGGT CGTTTTACTC 11160 

GATGAAGTTG AAAAGGCGCA TCCTGATGTC TTCAACATTT TGTTACAAGT CTTGGATGAT 1122 0 

GGCTATTTAA CCGATGCTAA GGGTCGGCGG GTCGATTTTC GGAATACCAT TTTGATTATG 112 80 

ACCAGCAATA TCGGAGCAAC TGCCATTCGC GATGATAAGA CAGTTGGATT TGGTGCAAAA 1134 0 

GATCCAACCG CTGACTTCAA TGCCATGAAG AGTCGGATGT TGGCTGAACT GAAAAAGAGT 11400 

TTCCGCCCAG AATTC CTTAA TCGAATTGAT GAAACTGTTG TCTTCCATAG CTTGAACAAG 11460 

GCTGAGTTGC ATGAGATCGT CAAGATTATG ACCAAAACCG TGCTTAGTCG TATCAAAGAT 11520 

CAAGGAATTG ACGTTAAAAT TACGCCAGCC GGGATTGATG CGATTGCCGC GGCTGGGTTT 11580 

GATCCTGAAT ATGGTGCGCG TCCGATCCGC CGTGCCTTGC AAACGGATGT TGAAGACCAA 1164 0 

CTCAGTGAGC TATTGCTGGC GGGTCAGGCT AAAACCGGTG ACTTGATTCA AATCGGCGCT 11700 

AAAAAAGGCA AGCTGACGTT TACAGTCAAG GAAAACAAAG GTAAGCATAA AGAAAACGGC 11760 

GCTTCTAAAG AACCTGTCAA GGCATGATCA ATAGCAGCCC CAAATATGTC AGGTTCCACT 1182 0 

AATAACGCTT AAAAAGATCG GTCTTAGAGG TGAAGCATTA TCTCTGGGAC CGATTTATTT 11880 

TGCAAAAACA GTCAGTGATG GCGGGATACG ATTTTTGATG CTATCTGGTA TTGCATTACT 11940 

TTGAAAAGCA GGTGCTTGAC ATTGTTACTC CGCACGCGTA TTATTAAATC AATCGCATTT 12000 

CGGTTTGGAC AGGCTGTCAG GAG •• 12023 



<210> 42 
<211> 1013 
<212> DNA 

<213> LACTOBACILLUS RHAMNOSUS 
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<400> 42 

GCTTTCGGCA TTCATATAGG CAACCATTAA TACTTGCTTG GTCGTTGCGT CTTGAATGAC 60 

GGTTGTGATT AAACCGGACG CCTTTTTAAA ATCGAGTGGT ATCATCGAAT CGCCACCTTT 12 0 

GCTTGTTTTA GAACTGTCTT GACTTGCGGT ATCGTTAATT CGCCGAAGTG GAAGATTGAA 180 

GCAGCGAGTC CCGCAGAAAC ATTCGTATTA CGGAATAAGG CAACAAAGTC ATTTGCGGAT 240 

CCGGCACCGC CGCTTGCAAC GACAGGCACC GTAACAATGG AGCTAAGTTG CTGGTAAAGT 300 

CGCAGGTCAA ATCCTTGCTT GGTCCCATCG GCATCCATTG AGGTGATCAA TAGTTCACCG 360 

GCCCCGGCCG CAACTGCTTG CTGAGCCCAC GTGAGCACTC CTAGATCAAC TGGGGTACGC 420 

CCGCCGTTAA TCATCACCTG ATAACGATTC CGGCTAGGTT GCCAACGCGC ATCAATCGCG 480 

ACAACAATCG CTTGACGGCC AAACTTTTCG GCCCCGGCGG TAATTAAATC AGGGTGTTTG 54 0 

ACCGCCGCGG AATTTAAGGC AATTTTGTCA GCACCGGCAC GCAACAATTG ATGCATGTCG 600 

GTCACCGAAC GGATACCGCC GCCGACCGTT AGCGGCATGA AAACCTGTGT GGCTACCGCA 660 

GCGACTGTTT GCGTCATGGT TTGCCGCGCA TCGGTGGTGG CGGTGATGTC AAGAAAGACC 720 

AATTCATCTG CTCCCTGCGC CTCGTAAGCT TTGGCAATCG CTACCGGGTC GCCGACATCC 780 

TTAAGCTGGA TAAAATGAAC CCCTTTTTTG ACGCGTCCTT GGTCAACATC AAGGCATGGA 84 0 

ATAATGCGTT TTGTCAGCAT CGTTGTCCTC CAATTCTTTA AGTTTGTTCA AGGGAAAACT 900 

GCCGGTCTGC CAAGCTTTAC CGATAACAGC CGCCTGGATA CCGGCTGTTT GCAAGGCTGT 960 

CAGATCAGCC AAAGTGTGCA CGCCACCACT GGCCACGATA TTGACGTTAG GCA 1013 



<210> 43 
<211> 7488 
<212> DNA 

<213> LACTOBACILLUS RHAMNOSUS 
<220> 

<221> MIS C__F E ATURE 
<222> (1) . . . (7488) 
<223> N = A,T,C OR G 

<400> 43 

GGAAACCAAA AGAGCTTTCT GGTGGGCAAC AGCAGCGGGT GAGTCTGGCG CGTGCTTTGG 60 

CAACCAAGGC GCCGGTGGTT TTAATGGATG AGCCGTTGTC AAAC CTTG AT GCCCAGTTGC 12 0 

GAACCGAAAT GCGTGAAGAA ATTGCGCGGT TGCATCGTGA AATTGGCATG AC CTTG ATTT 180 

ATGTTACCCA CGATCAAGTC GAAGCGATGA CCATGGGCGA TCGGATTCTT GTGTTGGACG 24 0 

ATGAAAAGAT TCAGCAACTA GGCACCCCGC TGGACTTGTA TAATCATCCT GCCAATGAAT 3 00 

TTGTTGCCAA GTTTATCGGC AGCCCAGAAA TGAATCTGCT GCCAATTACG GTTAGCGATG 360 

AAGGCGATCG CTTTAGCATT GGCGATACTT TCTGGACTGA CAATGCGTTT GTCCTTCCGT 42 0 

TTGACTTGCC GGCTGGTTCC TATCATCTTG GCATTCGGCC GGAGAAGTTG GTACCGGTTT 4 80 

CGATTGCCAA CCCGGATACC ATTACAGCCA AGGTGAAGAG CTTGCAACAG CTTGGCAATG 540 

ACACCTTGAT TTTCTGCGAC TTTGATGGCC AGTCATTGGT CAGTCGGGTA CCGGAACAGT 600 

TCACCGTAGC GGTTGGCGCT GAGCTTAATT TATTACTGCC GGCTAATGCC GATGAATGGC 660 

ATCTCTTTAA TATTGATGAC GGTGAGCGGA TTGCCGTGGC GCCAGTTAAG GAGGCGGCCG 720 

CTTATGGAGC TTAATAAGGA ACTTAATAAA TCGACGGCCA AATCGCAAGG CAAGCTCGCC 780 

GCAACGATTC GGGAAAATAA TAAGCCAGCA TTCTGGTTTT TGATGCCGTC ACTTTTGATC 84 0 

CTAACTTTAT TTACCTTTTA TCCCATGGTC ATGACGGTGT ACAACAGCCT TTTTGCAACC 900 

AACATTCGTG GCGAATCAGC TAAGTTTGTC GGACTCGGTA ACTATCTTGA TATTTTCAAG 960 

GATCCTTTAT TCCTGAAGAG TCTGACGGGC ACTTTAGTCT ATGTCGTTGC CTTTGCTTTG 102 0 

GCGACCATCG TTCTTGGTGT TATTTTGGCA CGTTTGGCAA CGATGAAGTT ACGCCGGATC 1080 

AGTTGGTTCC AGACGGCATT TGCCGGTACG ATGGGCACCA GTGCCGCCGC TGCTTCGATT 114 0 

CTCTGGCTGT TCTTGTTCAA TCCGTCTGTT GGCCTCGCCA GTTTTGCCTT AAAAGCGCTG 1200 

GGCGTCACCA ATGCCAACTT GTTGGTTGAT CCGACCGGTG CCATGATTGT CATCGTTTTG 1260 

GCCAGCGTCT GGATGGCATT GGGTTTTGCC TTTCTGATTC TTCTGAGTGC GTTTCAAAGT 132 0 

GTGCCGCCAG AATACTATGA AGTTGCTGAC ATTGCTGGTT GGTCACAATT CAAGCAGACG 13 8 0 

CTCAAGATTA CGGTTCCGAT G ATTTCGC C A ACCCTGTTCT TCTTGTTTGT GGTTGAAATC 144 0 

ATTGATGGGT TCAAAATGTT TGCCCAGATT GACTTAATTA CAGGCGGCGG TC CTAACAAT 1500 

GCCACGAATT TCCTAGCATA TAAGATTTAT CAAGATGCCT TTGCTTTCCA CAACTTTGGA 1560 
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ACGGCCAGTG CGGAATCCAT TGTGCTAACC GTCATTATTG CCTTGGCCAC TTGGGTTCAA 1620 

TTCCATTTCA CAGAACGGAA GGTGTATTAC GCATGACACA TGTCAAACAC GGAGCACGTT 1680 

ATCTTTTATT GACGGTGGTT GCGGTGATAC TTTTATTCCC GATTCTGTTG GGGATTTGGG 174 0 

CATCGTTACT ACCGACAAAA GATATTGCGG CAGGGAACTT CTTATCCACC AATATCTCGC 1800 

TTAATAACTA TTGGCAGGCG TTTGTCACCA CACCGATTAT TCGCTATATG ATTAACTCGT 1860 

TTGTGACCGC CGGATTAATC ACCATCGGCC AATTAGTTTT ATGTACACTT GCTGCTTATG 1920 

CCTTTGCGTT TATGAACTTC CGCTACAAAA AGCAGTTGTT CTTTGCCTTT TTGATCACCA 1980 

TGATGCTGCC GTTTGAAGCC CAGATCATTC CTAATTTTCA GACGGTAAAA GCACTCGGCT 2040 

GGCTGAACAA TTATGCTGGC TTGACGATTC CATTTTTCAC TTCAGCATTT GGGGTTTTCA 2100 

TGTTGCGTCA AGCCTTTTTG CAGATTCCAA CCGACTTGGT GGACTTTGGT AAGTATCTTG 2160 

GCCTTAGCCG CCTCCAGTTT CTTTGGAAAA TTGCGGTGCC ATATAGTCGC AGCATGTTGA 222 0 

TCACCTTTTC CCTTTATACG TTCCTGACCC ATTGGAACCA ATACCTGTGG CCGTTGATTA 22 80 

CGACTTTCTC GGATGATTTC CGGCCAGTTC AAGTCGGCTT GAAGCAGTTA CAGGCGGAAG 234 0 

ATACGTTCGC CAACTGGGGG ATGGTGATGG CCACGGCGAT CATTGTGTTG TTACCAACCT 24 00 

TGGCACTGTT GCTTATTGGC CAGAAATTCT TCAAGCGTAA TTTGAATGCA GGGGGGACGA 24 60 

AGGGTTGAAA AC C AC AT ATA AGAAGATTAT TGCGATAGTC GCAGCGATTG TTGTTATTTT 2 52 0 

CGGACTTGGC TTTTTCTTCA CCCACCAACA ATCGGCCAGT GCTGCTGATA ACAACGGGCG 2580 

CACGACCATC ACGTTTTGGC ACTCGATGAA TGGCCCGAAT GAAAAGGTTC TGGAAGGCTT 2640 

AGTCGATCAA TTTAACAAGA GTCAGACCAA ATACACGGTT AAGCCGATTT ACGCCGGCAG 2700 

TTATGAATTG TCGATTATGA AATATGCCAA TACGGTCGGC AGTAATGTTT CGCCTGACTT 2760 

GATTCAAAGT GATCAGGCCA ACCAGTCTAT GATGATCGGC TTGAATTCAA CGGTACCGGT 2 82 0 

ACAAAAGTTC ATTGATCGTG ACCACTATGA TTTGAGTCAA TTGTATCCAG GGGTGACAGC 2 880 

CGCTTATAAA ATCAATGGTA AGTTAGCTTC CATGCCATTT AACTCCTCCA GCTCGGTTAT 2 94 0 

GTACTACAAC CAGAGCCTGT TTAAAAAGTA TGGTATTCCC GATTTGCCAC TGTCACCGAC 3 000 

GTATAGCGAC GTGACCAAGG CAGCGGTTGC GTTGACTCAA AAGAGTAAAG GTGCGGTCAA 3 060 

AGGGATGACG ATGCAGATCT ATGGCTGGCT GCCGGAAGAG TTGGTTGCCA ATCAAAATTC 312 0 

ACTTGTCGTC AACCACGATA ACGGCCGCCA AGCGATGGCA ACCAGTGCCA CATTGAACTC 3180 

GCCGGAAATG GTCAAAAGTA TGAATTGGCT GCAAGACGTG ATCAAACAAA ACGCCTTCCA 3240 

AAACTTTGGG ACCGGATCAG CAGCTGCTAA CAACCAGAGC GCGGCGTTTT TGGCGCAAAA 3 3 00 

GGTCGGCATC TTCATGCAAA GTTCTGCTAT GTTAGGACAG TTACAAACGA ACGCCAAATT 3360 

TAAATACGGC GTGACCTTCA CACCGCATCC GGATGGTACC AAAGCGAATG GTGTAGCGAT 342 0 

TGGCGGCGCA AGTCTATGGA TTACTAAGGA CAAACCAACC GCTGTCCAAG AAGGGGCTTG 34 80 

GCAGTTTATG AAGTATCTAA TGACGCCTAA GTCTCAAGCA ACATGGCAAC TCGGCACGGG 354 0 

CTATTTTGCG GTTAACCAAA AAGCCAACCA AGTAAAGAGC TTGGCTGATG CAATTAAGAA 3600 

AAACCCTGCT TTAGCGGTTC CGATTGAACA ACTGAACCAA GGTCATATCA ATGCGGCCAC 3 660 

AGCAGGTGCG TTCTTCAGCA ATATCCAAGA AGAACGGCAA AATGTTGAAT TGGCTATGCA 3720 

ACAGATTTAT GGCGGTGCCG ATGTTAAGAA GGCTTTAGAT GAAGCGGAAG CCGATACGAA 3780 

TACGGCCATT TCAAAGACCA ATTCCGTCAG TGGCAACCTG CTGGACTACA AGCGTTAAGT 3 84 0 

TGCCAGTTGC ATC CATATTG CCCAACGACC GTAACCCGCG TATGATCAAG ATAACGTTAG 3 900 

ACATCATTAT CGCAAAGGAG CTGGTCGTGA TCATGCCAAA AGTCTATTTT CTCTGTACAG 3 960 

GGAATGCCTG CCGCAGTCAA ATGGCAGAAG GATTTGCCAA AAAATTGCTG GGGCGTCAGT 4 02 0 

GGCAGGTAAA AAGTGCCGGC ATCGAAGCAC ACGGCCTAAA TCCACTGGCG GTTAAGGTCA 4 080 

TGGCAGAAAA AGGCATCGAT ATTTCGCAAC AGCAATCAAA AGTGCTCAAA GAAGCCGAAC 414 0 

TGCAGCAGGC TGATTTGATT GTGACACTCT GCGGGGATGC GCGGGATCGG TGCCCGGTGA 42 00 

CACCGCCAAC CGTTCGCCGT TTGCATTGGC CGCTGGCGGA TCCAGCAGCG GCGAGTGGTT 4260 

CGCAAGAAGC GGTGTTGGCG GTTTTTCGCC AAGTCCGCGA TCAAATTGAA GCTCATGTGC 4320 

GGGCCTTGAA AGCAGACGCC TGATATAGCT TGGCGCAGAC GGTTTTTGAT CAGTAAAGTA 43 80 

TGCGAAATGG AGGCTCATGA TGACAGTAGC AATTTATGGA CATCGCGGTT ATCCGGCGCG 444 0 

TTTTCCGGAG AATAGTTTGC AAGGATTCGA ATATGCCTGT GAGCATGGCA TCGATGGCAT 4500 

TGAAACCGAT GTGCAGATGA GTGCGGATGG GCATCTGGTG ATCATGCATG ATGAACGGGT 4560 

TGATCGTACA ACCGATGGCA CTGGCTGGAT TGCGGATTTA ACCCGGACGC AACTAAAAGG 462 0 

GATGCGGCTG GCCAATGGCG AACACATTCC ATCGCTTCGG GAAGCATTGA CGGTTTTAAG 4 680 

CCATTATGAC GTGATGGTTA ACATTGAGTT TAAAACCGGC AAGATCCGCT ATCCGGGCAT 474 0 

TGAGGCGCTG ACGCAAGATT ACGTTGAGCA GTTCAATATG CAGGATCGCG TCATCTACTC 4 800 

CTCATTCAAT CACGACAGTA TTAACGTCAT TCATACCCTT GCGCCGAAAA TGAAAACGGC 4 860 

TTGGTTAACG AGTCGGGTTC TAACCGGCGC CACCTTACCA TCGTATTTGG AAGCCGTCCA 4 92 0 

CATTGAACAT TACAACAGCC ACCTCAACAA AGCCCAGCGC GTCTGGACAG TTGATGATCC 4 980 
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GCTGAAAATG AAACAACTGA TGCGCGAACG TTACGTCACC GGGATCATTA CCAATCGTTT 504 0 

TGAAGAAGCA ATGGATATGC GCGACTTGGT GGCCAAAGAA GCTAAGGCGC CGGTTTAAAA 5100 

TGCAGCTCAA GGCGATGTTT AATTCACGAA ATTAAAAAAC TGCTTTGGAA GCAATCTTGC 5160 

TTTCGAAGCA GTTTTTGATT TTTATACTCA AAATAAGAAA CGCCTAAAAA CACGCGCCCT 5220 

GATCAATTTT GATGATGTTC ATCAATCAAT TTCTGTTGTA ACGCTGCCAA TTTCGGCGTG 52 80 

AGGTAAACCG GATAGAGATC CGGATTAACG AGCCGTTGCG TTGCTTCTGG TAAGTGTCCG 5340 

AGTGCTGTTT GCATATGTTT TTGAATGGCA AAGACATCGG TCGTGAGCGG CTCTTGTGCT 54 00 

TGAGGGAAGA CCGGTTTTAA TAACGGTTCG GCAGTGAAAT CGCGTAAGGT GACTTGCGTT 54 60 

TGGGTAGCCA GCGGGTTGGC ATTGACCGCG GCAATTTCTG CAGGCAGGTT TTCGTCAGCC 552 0 

AACGCAATGA CATCCGCAAA AGCCGTTTGA TCATCACAGT GATACAGGCG ATAAACCTGT 5580 

TTATGACTTG GTAAAGTGGT CTTTTCTCGG CTAGCACTTA CCTTGATTTT AGGAAGCCAC 564 0 

TTGCCGTTTG CTTGCAATGC GGTCATTTTG TAAACACCGC TTAAAACCGG AGATGAGGCG 5700 

CTGGTGATTA ACTTTTCACC GATTCCAAAG TTGTCAATCG GTGCGCCTTC TTTAAGTAGG 5760 

GACTGAATGA CGGTTTCATC AAGCGCATTG GAAGCTGTGA TTTTGGCATC CGGGGAAGCC 5820 

GGCGTCATCG AGCATTTTCC GGGCTTGTTT CGCTAGCTGG GTGATGTCGC CAGAGTCGAT 5880 

GCGGATACCA ACGGGGTGAT GGCCGGCTGC CCTTGAGTTC CTTAAAAACG GTGATCGCAT 5940 

TGGGCACACC GGACTTGAGC ACATCATAAG TATCGACCAG CAACGCACTG TTGTCAGGAT 6000 

AGACTTTAGC CCAGGCACGA AAAGCGGTGA GTTCATCGGG GAAGGCTTCG ATCCAGCTGT 6060 

GGGCCATTGT TCCCGGCAGC CGGGATGTTG AAGCGTTGTG CAGCCAAGAC GTTGGAGGTG 6120 

CTGGCACAGC CGCCAATCAC AGCAGCACGC GCTCCATAAA CCGAGGCATC CGGTCCTTGC 6180 

GCGCGGCGGG CACCAAATTC CATAACCGGC CGTCCTTCAG CCGCAGCCGT GATGCGCCGG 6240 

GCTTTGGTTG CAATGAGTGA CTGGTGATTG ACGATGTTGA GCAGCAGCGT TTCCAGCAAC 63 00 

TGGACCTGCA TCAGCGGCCC TTGCACCGTT AACAGCGGCT CACGCGGAAA GACGGGTGTG 63 60 

CCTTCTGGTA AAGCCGTCAC CGTGCAAGCT AACTTCATCG TTTTTAAATA GTCTAAAAAT 642 0 

GTATCCGAAT AAAGTTTCAA CGAACGCAAA TATTTGATAT CTGCATCCTC GAAGTGAAAG 64 80 

TCGCGTAACG CTTCAACAAC TTGTTGTAAC CCAGCGGCAA TAACAAAACT GCCATGATCC 6540 

GGGACATTGC GATAGAAAAT ATCGAAAACG GCCTGGTCTT CATGCGGTAA GGTCGCACAA 6600 

TACCCATTGG CCATGGAAAA TTCATAGAGA TCCGTCAACA TTGCTTGATT CATATTCATC 6660 

TTTAAAAGCC TTCTTTATCA GTCCGTGGTT AATTAATCCG TTACTTCGGC GCCCAAAACA 6720 

TGTGCAAAGT GGTCCAGCGC CCAGTCCTGG CCAGCTGGCG TCAAAGCCGC AACTGCATTT 6780 

TTATGGACGA CAATTTGATA GTTGAGATTG TAAGCATCAA CTGCCGTATG CAAAACGCAG 684 0 

ATATCGGTGC AGACGC CGAC TAAATGAACG GTGTCGATTT TGCGTTCACG TAGGCGCAGA 6900 

TCCAGCGGCG TTCCGGCAAA CGCGGAGTAG CGGGTTTTAT CAAACATGTT CACCCGTTCT 6960 

TCATCTTTAT GGGCCGCATA CCAAGGCGCA AGCGAACCAA AGAACGCCCG CCCCCAAGTC 702 0 

CCGCGAACAT TATGCGGCGG GAACAGTTTG CTTTCGGGAT GATACGGATC GTGCGGTGTA 7080 

TGCACATCGG TTGGCAAGTA TACCCAGCCA TCTTGTTGCA AAAATTCATC AGCCAAAGCG 7140 

ACAATGTGAG GGGCCAACAC TTGCCCAGCC GCGCCACAGG TCAAAGCACC TTTATCGGCA 7200 

ACAAAGTCAT TAGTATAGTC AATAATGAGC AATGCTTCAT TTGAATGAGC CATTATTGAG 7260 

GCTTTCTTTC TAATTAAAGT AAAATTTACT TTAAACTCAC GTAGTATAAA AGTACATTAG 7320 

ACTTTTTATT TGTTGGTCTA CCATACGCGG GGTTCCGGGT ATTTTTTAAC TTGGCAAGTT 73 80 

TAAAACAATT TAGGTGGGAC ATGCCCTTGG GCCGGGCGAT CATTGGGCAG GTGCCGATTT 744 0 
TAAACAAAAA GGATGCTGGG GGCGGCCTTT TTTAAGGNTA GAGGTCGT 7488 



<210> 44 
<211> 1449 
<212> DNA 

<213> LACTOBACILLUS RHAMNOSUS 
<400> 44 

GGATCTGGTT GGTATTGTAC AAATGGAAAA ATTAAATAAA CTGGACGTCT TTAAGTATTT 60 

TTAACCATTA CTAACGGTTT ACACGCAACG TAACACGCCA GATATTGAGG CTTATTTACC 12 0 

GGGGGCTCCA GAAATTCAGG CCACGTGTCG TGTTTAATAG AG AAAC C AAA GTGGGCGACT 180 

AACGCAGAAA ACTGCGTTGG TCGCCCGCTA TTTTTGTTTG AACCCAGGGA TCTGAGATAC 24 0 

CATCAATGGT TAAGATTCAA CCCGGTTCGG TGTGGAGTGC TTACGATCAT TCAATCATGA 3 00 

TCAAATAGTG AATCTACTTA TAACTACTCA ACCTCAGCTT AG CAATAACG GCACTAGTCC 3 60 
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AATTAACATC ATACCCATTG ATGATCCATC ACCTGTTTGA GGTAATCTAC TTGTTTTATC 42 0 

GTACATTTTA CCTTGAGTGA AATCCTTTGG TGTTACCTTA TTCCCATTAT TAGGAACTTG 4 80 

AGGTTCCTTA GGCGTTGTCG GGTTATTAGG AACCTGGGGC TTCTTAGGCG TTGTCGGATT 54 0 

ATGGGTATTA GTAATATTGT AACCATCAAC AGTACTGGTG TACCCCGCAA CTGCATCTTC 600 

CGTAACTGTG TAGGTAATCT TCTGACCATT AGCATAAGCA GCTAAGTTGT CGAAACTGTA 660 

CTGCCAGTTA TCACTGGCAG TAACTTTCTT GCTTGCAACT TGTTGACCAT TGGCCAATGA 720 

GTTTACCGTG ATTGAACTTG GACGGATTCC ATCTTGATTG TTGTTATCCC TCCAAGTCTT 780 

CGTCCCTGAA ACTGAGGTTT TCTCAATCTT ATCGATAATT TTAATAACGG CCCCTTTTTA 840 

ATCAAAATTT GTAGAAGTTA CGATTACCGT ATCTGCTAAT TGATATCCCT TAGAAGCTGT 900 

CTAAAATCTC TTAAGAAGCT GTTTAGTATC TTTGATTTTG ACCCAATAAT TTGATAAACT 960 

ACTGTCAAAA AAGTTGGTGA TCATATGCAA CATTTTAGTC ATCATTACCA AAGCGATATT 102 0 

TCTCGGCAAC AATTGGATTT GATCCGTCAG GATCTGGAAG CTTCAAGAAA ACGAACTCAC 1080 

CCAAAACACA TTGATCCTTA TGATATCTTC TGTGCCATGC TCTATGTCCT TAAAAATGGC 1140 

TGTACTTGGC GTGATTTGCC GGCTGATTAT CCAAAGTGGT CCACCGTTTA CTACTATTGG 12 00 

ATGAGTTGGT CAAAAGCCCC CACCCCTGAT AAACCAGCTT TATTAACTCA GGTTTTAAAA 1260 

AAATTGTCGC TGATCGACGA TTAAGGCAAG GGCGGTCAGC CCGAACTTCG TTCGTCATTT 1320 

TAGATGCCCA AAGCATTAAG AACACCGCTA CCGCTGAAAA TAAGGGTTAC GATGGTGGCA 13 80 

AGAAAATTTC CGGCATTAAG CGCCATTTAG CCGTTGACAT CAATGGATTC CCCCAAGCTA 144 0 
TCCATATTA 144 9 

<210> 45 
<211> 3549 
<212> DNA 

<213> LACTOBACILLUS RHAMNOSUS 
<400> 45 

GGCTTCTTTG AGTAACGGGC GCGGCATGCC GATGTTGAGA CGCACGAAGC CGCCACCATC 60 

AGCCACAAAA TAGCTGCCGA C C AC AC AGG A CAAATCAGCA GCAGTAAAGA AACGTTTCAG 12 0 

CGCCGTTTCA TCAGGGAAAA GCCGCTGGGT GTCCAGCCAG GCTAGAAAAC CGGAATCGGA 180 

AGGCATCACC TGAATTTCCG GTATGACTTG CAAACGGTTG ACCAAGTAGG CAAAGTTAGC 24 0 

GGCGACATAA GCCACCATTT CATCCAGCCA CGCATCACAA TCCGTATAAG CAGCGATGAG 3 00 

GGCTGGCACG GCAAAGCTAT TAGGTGAGGT AATCGAATTG GCGACGAATT GAGCGTTGAG 3 60 

TCGGGCGCGG ATCGCTGGGT CAGGGATGAC GACATAGGAC GTTTTCAGAC CGCCTAAATT 420 

GAAAGCTTTA TTGGGTGATA AACAAAGAAT ACTTTGGGAT TGAATAGCTG GGCAGGCTTG 480 

CCAGATGCTG GTAAATGTGA CGCCGGGATA AACAATGTCC CGGTGAATTT CGTCACTAAT 540 

GAGTAAAACC TGATGCTGGC GGCAAAGTTC ACCCACGCGT GCTAGTTCTT CAGCTGTCCA 600 

GACGCGGCCG GACGGATTTT GCGGACTGCA GAGAATGAAC ATCTTAACGT CCGGCCGTTG 660 

CATTTTAGCG GCCATGTCTG CAAAGTCGAA TTCGTAGCGA TTGTCCACAA GCATGAGCGG 720 

ACTGGTGGCG AGCTGACGGT GGTTATTGCG CACGGCTTCA GCAAACGGAT CATAGGCCGG 780 

CGTGTTGATT AACACCGCTT CATTTTGTTC GGTGAATGCC TGAACCAAGT AGTGGAGGGT 84 0 

CGGCACGGTG CCATAGCTGA GTTTGATCCA GTCTTTTTTC AGTTGCAACC CGAAGCGGCG 900 

CGCGTTCCAT GCGATGACTG TCTCATAAAA GGCTTCGGGG ATGTAAGTGT AACTGTAGTC 960 

AGGTACGGCC GCGCGTGTCA TAATGGCTTG GTGAAATCGC CGGGGCAACC GGGAAGTCAA 1020 

AATCGGCCCA GTCCATGGAT ATCGCATTGG CCGTGAGCCC CAAATTTTCC GCGAGCACTT 1080 

GATCCGCCCC CTTTCGCGCT TTGGCGGGCT TTGCGATCAA AAAGGCGATT AAATTGGCTC 1140 

ATGTTCAAGC ACCTCCAATT GATTCATCTG CCGAGATGTT TGGTTTAACA CGCGCGCGCC 1200 

GGTTTCGGTG ATGACAACAT CATCTTCAAT GCGGACGCCG CCAATGCCGG GAAGATAGGC 1260 

GCCCGGTTCG ATTGTGACAA TCATACCCGG CGCTAAAACG GTTTGACTGC GGGGGTTGAG 132 0 

AATTGGCTGA TCGCCGCCTA GTCCCAAGCC GTGCCCTAAA CCATGCGTGA AACAGTCACC 13 80 

ATAGCCAGCA GCGGTCAAAA CGCCACGGAC AATGGCATCG ACTTCACGAC CTTGCATGCC 1440 

AGGCTTCAAA GCAGCAATTG CCGTTTGTTG GGCGTCCAGA ACCGCCGCAT GGACTGCGGC 1500 

AAGTTCTGCG GGTGGCTTGC CGATGCTGAG TGTCCGCGTC ATATCGGACT GATAATCAGC 1560 

TAAAACAATC CCAAAATCAA TGGTGATGAG TTCGTTTTCC TGCAGTATTC GCTCGCTGGG 1620 

TCGGCCATGC GGAAACGCAC CCCGCGGGCC ACTGGGCGAT AATCGGATCA AACGCCATCC 1680 

CTGTTGCTCC TGCTTGCAGT GTATAAAAAT ATAACCACGC ATTAAGCGTT TGTTCGCTGA 1740 

TGCCGGGGCG AATATGCGGG AGGAGTTGGG TAAAAATTTT GTCAGTCATC GCACAGGCCG 1800 

CCGCAACTGC CGCAATTTCC GCTTCGTCCT TGCGCATGCG TTGTTCCATG ATCAAGTCAT 1860 
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CCGCCAAACT GAGCGTCCAG TTCTGGGCAG CTAAGGTCTG AAATTCTTTA ATCGAAAAGC 192 0 

CGTTGCTCAC CAAGCCGATG CGCCGACTTT GCTGGGAAGT TAAGAAGTCA ATCAATTGCG 1980 

GTAAGTAAGA TCCCTGAGGC ACTTCGATAT TTGTAAATCC CTGGGTATCT GCGGCCTCTG 204 0 

CACGATAGCG GCCATCGTGG ATTTGCACGG CCTGCGTTGG GGTCACCACG ACATACACAC 2100 

CGCTGCCGGG CAACGCGCCG ACATAGCGTT TACTTTGGCG ATCATGCAGC AGCAACGCGT 2160 

CCAAATGTTG CGCGCCGATC GCTTTTTGTA AGTTGGTTAA ATGATTCATA TGAGCCTCCG 222 0 

TTTTAAGTGC ATTGTTTTTC GAAAAAGGGA TGCCCGCGCA AACGGTGCGG CATCCCATTG 2280 

TGAGCATTTT TTCAGTAACC ACAGCATGCG GCCTGATTAG AAGTCGAGAT CCAAGCCAGC 234 0 

CAAGGTATCC TCGTCTTCTT TTGAAAAGAT TGATTTCTGC GATGCTTTCT TGGCTTCATT 2400 

CTTCAACTCG GCACGTTCCA TAACCTTGAA GAATGGCCAG TACAAAGCGA CTGCTAGGAA 246 0 

CAGCTGCAAG GCGTTGGCTA GGATTGTCCG GTAATCGCCA TTGATTAAGA AACCTTCCAG 252 0 

AAAGACCCCA ACGTACGGCG GGTTGAAAAT GGGTTTAGCG ATCCAACCCC AGTGCATGAA 2580 

GAACATTGGC AGGGTGCCGA TAATGGCGCC ACCAAAGACG TGCGGGATGA ACATAATCGG 2640 

ATTCAGAATA ATCGGTGCCC CGAACAGAAT CGGCTCATTG ATGCCAAACA AGGCGGGGAA 2700 

TAAGGAAATT TTACCGATTT TACGATACCG CTTGCTCTTA GACAGCATGC AGGCGACCAC 2760 

ACAGCCGATG GAAATGCCGC AACCGGTAAA ACCAAAGAAA CTTGAAACGG CGCCGGCTGT 2 82 0 

GTAAAAATGC GGAATTGCTT CGCCGGCGTT CATTGCAGCA ATATTTTCGG CGATGAACGT 2880 

CACCATAATC GGACTGGTGA TCGGCGAGAA AACCGACGAG TGAATTCCAA AGAAGAAGAC 2 94 0 

AGTACAAATG GCGAAGTTAA GCGCCAAGAC AGCCCACGGA TTATCCATAC TCCCAACCAA 3000 

TGGCGCCAAG AAGCGAGTCA AGATGCTTGG CGGCAGCTCA CCAGCCAGAT TCAAGAAGAT 3060 

AAAGCGGCCG GCAATAAACG CACCGCCAGT AATGAGTGTG ACCGGAATCA GCTCGAACGA 3120 

ACGGGAAACA AAATCCGGCA CCCCATCCGG CATCTTGATC GTTAAGTGGT GAGTTTTGCA 3180 

CCAGTGATAT AACTCAACCG TCAGCAAGGC AACAATCATG CCGGTAAATA AACCGCGAGC 3240 

GCCAAGGTTG GCGACATCCA GTTGGCCGGT TTTGTTAAAA GTTGCGACCA TCATCAAAAA 3 3 00 

GGCAAAACCC GACAAGGTGA CACATCCGGG AATATAAAGC TTGTAATGAT TACCTAAGTT 33 60 

GTAAGCAATG GATAAGCAGG CATACAAGCC GATCGGCGCC GACAACACTT CGCTAATGTC 3420 

ATTGAAAACG CACGCGGCAA TGGCAGTTAC ACCGATGAAT TGGCAACGAT TGTGTCGGCG 34 80 

GCATTGCGTG GACAAATCGC CATCCTCTTT GTTCAAGCCG GCGCACGCAT TCACGCGCGG 3540 
CTTGAAGGT 354 9 

<210> 46 
<211> 4865 
<212> DNA 

<213> LACTOBACILLUS RHAMNOSUS 
<400> 46 

GGGGCTTTAA AAACCGGCAA 
CGGGAAAAAG AGGTTAACTT 
CGCAAGGCCG ATAAAG CCAA 
GCACAAAAGC AAACGACGCA 
ACGAGCCTGG ATAAAGCAAA 
GGGGTTTTGG CTAGTACCAT 
ATTGACCCGC ATTTTGCGAC 
CCTGCCTTGT TAAAACAAGT 
AGTTATCTGC AAGCCGCCTA 
GGTAACTACT TTATCCGCGG 
TTCGGAACTA TCATCGGCAC 
AAAGTGGTGG CTAACATCTA 
TTCATCGTCT TCTTCGGTAC 
GCGATCGCCA TGGCTATCAA 
AATTCCGTCC CTGTCGGTCA 
GCAATGCGAT ACGTCATTTT 
GAGTTCGTCA CCGATATTAA 
ATGTTTGAAG GTACCGTTGT 
GTCGCCATTC TTTACTTCAT 
AAACGGTTTA ATTAACCTTT 
GGAGGATATA TTTTCATGAC 



GATTGATTTG ATCGTCTCCG GTATGTCCAA AACACCTGAA 60 

TTCAACCCCT TACCTGTATG AAACGCAAGT CATGGTCATT 120 

GTACAAATCG ATTGCCGACT TTTCCGGAAA ACGAGTAGGG 180 

GGAACAGCTT GCCAAGACCC AACTGCCCGG TGCAAAAGTC 24 0 

TGATGTGGTT GCACAAATTT CGTACAACAA ATTGGACGCC 300 

TGCCGACTCC TATGTTGCCC GGACACCGAG TTTAACCGTG 360 

TGACAAAGCC CCAACTGCCA TCGCCGTCAG CAAGCAATCG 420 

CAACAAGACG ATCAGCAAAG TTAAAGGCGC CAAATACAAA 480 

CAAACTACAG GATCAGGATC AAGGCTTCTG GGCTAAGTAC 540 

CGCTATTTAT ACTTTGGTCT TCGCGGTCTT AACAGTCTTA 600 

GCTGCTTGCC TTGATGAAAC TCAGTCGCAA TTGGCTGGCT 660 

CATCGAGTTT ATTCGGGGTA CGCCGTTGTT GGTTCAAGCG 720 

GCAGATCCTC GGTTTAGATC TCAGCGCATT TGTTGCCGGC 780 

CTCCGGCGCA TACGTTGCTG AAATCATTCG TGGCGGGATC 84 0 

AACCGAGGCG GCTCGGTCTT TGGGTCTGCA CCAAAGCCAG 900 

GCCACAAGCA ATGAAGAACA TCTGGCCGGC ATTAGGCAAT 960 

GGAAAGCTCG GTCTTGTCCG TTATCGGTGC CACCGAATTA 102 0 

GCAAGGCGCC TCGTTCAAAC CATTCCTACC ACTGGTCGTT 1080 

CATGACGTTT ACCCTATCAC GACTACTACG CCTGATTGAA 1140 

GCTTTAGCAC GCCTGCCATA ACGCGCTCAC ATTTATTAAG 12 00 

AGAAAAAATT GTACTAGCCT ACTCAGGTGG TCTTGATACA 12 60 
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TCCGTTGCGA TTCCTTGGCT CATGGACAAG GGTTATGAAG TGATTGCGGT CGTCTTGAAT 132 0 

GTCGGTCAAC CCGGGATGCG GATTTTGACG CGAATTAACA AAAAGCGCTT AAAAGTCGGT 1380 

GCCATTGATT CGATTGTCAT TGACGCCCAA AACGAGTTCG GCGATCACTA TGTTGCGCCG 1440 

GTCATCAAGG CCAATGCGTT ATACGAAGGC GACTATCCGT TAGTATCAGC GTTGTCACGC 1500 

CCATTAATCA TCGAGCATCT GGTTAAAATC GCCCACGCCC AAAATGCCAC CGCAATTGCG 1560 

CACGGTTCTA CGGGTAAAGG CAACGATCAG GTTCGCTTTG AAGCCGCGAT TCACGCCTTG 162 0 

GATCCCGAAA TGAAAATCGA AGCACCGATT CGTGATTTTC ACTGGTCACG AGAAGAAGAA 1680 

ATTGATTACG CCAAAGATCA TCATGTGCCA GTCCCAATCG GCAAAAAGTC ACCGTACTCA 1740 

ATTGACGCCA ATCTCTGGGG CCGTGCTAAC GAAGCCGGAA TTCTCGAAAA TCCTTGGAAT 1800 

CAGGCGCCGG ATGACGCATG GGGGATGACC GTTGCCCCTG AAGCAGCGCC GGATAAACCG 1860 

ACTTTTCTTG ATCTAACCTT TCAACAAGGG GTCCCAGTAG CATTAAATGG TAACCCCATG 1920 

CCGCTGGCTG CCATGATCAA ACAACTTAAT CAAATCGCCG GTGCAAATGG CATTGGTCGG 1980 

ATTGATAAAA TCGAAAATCG TCTCGTTGGC ATCAAATCGC GTGAAGTCTA CGAAGCACCG 2 040 

GCTGCAGCAG TCATCATGAC GGCGCACCAC GATCTGGAAA ACCTCACGCT TGAACGCGAC 2100 

GTCCAACATT TCAAGCCAAC CATTGAGAAT AAATTGACGA ATATGATTTA CGAAGCCCAA 2160 

TGGATCTCAC CTTTATTCGA TGCTTTGATG GCTTTCATCG ATAAAACCCA AGCCGTCGTC 222 0 

AATGGCACCG TCAAGATGAA ACTTTACAAA GGCAGTGCCG TCCCAGTCGC GCGTCAGTCC 22 80 

ACTCACAACT CACTTTACGA TGAAGACCTG GCAACCTACA CCAGTGCCGA TTCCTTTGAT 2340 

CAGGAAGCGG CCGCGGGCTT CATCAAACTT TGGACGCTGC CGACCACTGT CTTTGAGCAA 2400 

GTCAACCATG TTCACTCCGA GGAAAAGCAA CATGACTGAT AAGCTATGGG GCGGCCGGTT 2460 

CACCGAAAAA GCCGCGCACT GGGTTGATGC ATTCGGCGCA TCCATCAGTT TTGATCAACA 252 0 

AATGGCCAAA GAGGATCTTG AAGGATCGCT AGCCCATGTC AAAATGCTAG GCAAAACCGG 2580 

CATCATCCCG CAAGCCGATG CCGACACGAT CACCGCTGGC TTACATCACC TGCAAAAAGA 2640 

ACTGGCAGCA GGCAAATTGC ATTTTACCGT TGAAAATGAA GATATTCATC TCAACATGGA 2700 

AGCCTTACTG ACAGCCGAAA TCGGGCCAGT CGCCGGCAAG CTGCACACGG CTCGTTCCCG 2760 

CAATGATCAG GTAGCGACCG CCCTCCATCT ATGGCTCAAA CATCGCCTGC CTGCTATTAA 2 82 0 

AGAGGCCTTG ACGAACCTGC AAACCGTTCT CGTTGGTCAG GCGAAGGCCC ACGCCGCCAC 2880 

GATCATGCCT GGTTACACCC ACATGCAGCA CGCCCAGCCA ATCACCTATG GCCATTATTT 2 94 0 

GTTGGCGTAT TTCGAAATGT TCCAGCGCGA CTGGGAACGT TTCGACTTTA CCCAAAAGCA 3 000 

CACCGACATC TTGCCATTAG GCGCGGCTGC ACTGGCTGGC ACGACTTTTC CGATTGATCG 3 060 

CGAACTTGTG GCTCAGGAAT TAGGCTTCGA TCAGCTGTAT CACAACAGTC TGGACGCCGT 312 0 

ATCGGATCGC GACTTTGCAC TGGAATTTCT CAGTAACAGC GCGATTTTGA TGCAGCATCT 3180 

GAGTCGCATG GCCGAAGAAC TGATTTTGTG GTCAACATTT GAGTTTAATT ACATCGAACT 324 0 

CGGCGATGAC TTTTCCACCG GCAGCTCGAT TATGCCGCAA AAGAAAAACC CGGATTTTGC 3300 

CGAGCTGATT CGGGGCAAAA CCGGGCGCGT ATATGGTGCG CTGATGGGGC TGCTCACCAC 3360 

CATGAAGGCC ATTCCGCTGG CGTACAACAA GGATATGCAA GAGGATAAGG AACCGATTTT 3420 

TGATGCTTAT AACACGATCC TTGGCTCCTT GCATATTTTC ACCGGCATGC TTAGTGATCT 3480 

CACGGTGCAT GAACAGCGCA TGGCCGCCGC CACAACGCAT GACTTCAGCA ATGCAACCGA 354 0 

ACTGGCAGAC TACTTGGCAA CAAAGGGCGT TCCTTTCCGC CAAGCCCACG CAATTGTCGG 3600 

CGAGTTAGTG CTAAAAGGCA TCAAAACCGG CACGGCGCTT CAGGAAATGC CATTAAGCGA 3660 

ACTTCAGGAA GCCGCACCGC AAATCCAAGA AGACGTCTAC GCAGAACTCA CCTCAAAAGC 3 72 0 

AGCCGTCAAT CGCCGTACCT CCCTTGGTGG AACAGCGGTT AGCAACGTTT TGAAAGAAGT 3780 

TGCCCGCGAT GAGAAAATCA TTGCCGATCA TGAAAACGCG GCACCTTCCA TGTAAGTAAA 3840 

GCAACGATAT TTGAAGTTAT GCATCACGAC AAAATAAAAT CGGTCTTAGA GTGGCAAGAC 3 900 

GCTCTAAGAC CGATTTTGCT TTCCTTACGA CATTTGAATC AACAAGGACA CAACGACTTC 3 960 

AATCATTACC TTGTGCGTTT TTGCAAACTA AACGTTGACC ACGGTTTGAT TAGCGTTAAC 4 02 0 

AGATCTGCGT CATCAGCCGC AACATGGCCA ATTAAATTCC GCTGGCCATC ATCGCTAAAT 4080 

GGTGTCAAAA CAATTTGGAA TTCACCTTTA TAGCGGCCAT ACGCATCGTT GACGATCACA 414 0 

ATATCGCCGC GTTTGAAGGG TTGGCCATGG TCGTGGGCGG GAATACTGGC CGTGCTATAC 4200 

GTGATACGAG GCTGGGTATC CCGCAGTAAA TACGCCGATG CATCCCCACG ATATAAATGC 4260 

GGCGCGGCAA ATGCTATTTT TTCTTCAAGC GGCGTGATAC TTGCCAACAT TTCGGCATGC 4 320 

AAGATCGGGT ATGGCGCCAG GAAAGTATCG GCAACGGTTT TGAGTTCCGC TTCAGTCGCG 4 3 80 

AAGGCATTAC CGATGATCAC GTCATCAATC AAGCCGGTCA GACACAAATG CGTTGTTTGA 444 0 

CTGGCAATGT TGCGATGGCG ATCAGACTCC ATTGTCGGTA ACCCATCATG CAGCGGCCAA 4500 

GGCCCGATTT TACCGCTGGC TGACGACACA AATGCGGCGG TATGCAATCC ATACTCCCGG 4 560 

TACTGCTGGG AGTATTCGGT AAAGATAGCC TCACTCAGAC CTGTGAACGC CTGCGGATAG 4 62 0 
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AAGTTATGAC AGCCGATTAG GTTATCGCGG TTAGGATCAT AAGCCATGAT GCTCGCAAGA 4680 

TAATTGGTCC CATGGCTCAT ATTCAATTCG ATTTTTAAGC CATAGGGATT GCGGGTCATC 474 0 

CGCGCTTCTT CCGCGCCGGT GAAGCCTTCA TCCAGCCGCA GTCCCCAAAC ATGAAGCGTT 4800 

TCAAAAAAAC TCAGATCGTC ATAGCTAATC TTCAGCTCCT TGAACAACGC CGGATTAATA 4860 
TCAAC 4865 



<210> 47 
<211> 9962 
<212> DNA 

<213> LACTOBACILLUS RHAMNOSUS 



<400> 47 

GGTCCGATAA TCCAGCACCC CTTGAATACT TTCCAAGTCA TGCTTGGCTT TGGCAACTGC 60 

CTCAGGTAAG GTAGCGGCCC CGGCAACAAC CGAAAAAATT CTCCCGGCGT CACTGATCCA 120 

ACCACCGTCA GCGCGCGTTA CGCCTGCTGG CAGCCAAGTA CCGATTGGCC AATTTGTTGG 180 

CACAATGACG GGAACGGTTT TCAGATTTGC CCGCGGATAA TCGGGATTCA CCGCGACAAA 240 

ACAGGCATAG GCTAGGCCAT TCAATTTCAG CGTTGGCTGC TGGCCATCCA ACAAGTCGCT 3 00 

CACAAGCTGA TAAAAGTCAT TTTCAATCTG TGGCAATAAT ACCTGAGTTT CAGGATCACC 360 

GAAACGCATG TTGTATTCAA GAATCTTGGG TCCCTCTTTA GTGAAGATCA GCCCAATATA 420 

CATAACCCCG TGTCCATTTA AACCATCTTG GTGCATGCCT GCCAATGTGG CATCCACCAA 4 80 

GGACTGGGCC GCCTGGACTT GATCGGGCTT AAATTGTGGC AACGGACTAA TCGCACCCAT 540 

TCCACCTGTG TTAGGTCCAC GATCAGCAGC GTGGCGCCGT TTGTGATCCT GGGACAACGG 600 

CAAGATCACG CGCTTTTGGT CATTAAAAAG TGCCATGACG GAAGCTTCTT CGCCAGCGAG 660 

ATATTCCTCA AGCAAAACCG TGGCATCCGG GTGGCCGGCG TAAAACTGTT CGATCGTATC 720 

ATCAAGTGTC GCTGCATCAT TGGCAATGAC AACACCTTTA CCAGCGGCCA AGCCATCTTT 780 

TTTCAGGACA AGCGGTAAAC CCATCAAAGT TGCTTCGGCA TGAGCTTCAA TCGCACTGTG 840 

AACCGTCTTG CTGGCCGCGG TTGGTAAATG ATGGCGATGC ATAAACGTTT TGGCGAAAGT 900 

TTTACTCGAT TCAAGTTGGG CTAATTTTTG CGTGACGCCA AAGATCGGCA ACCCGATTGC 960 

TTGAAAATCA TCAACAATCC CTGCTGCCAA GGGGACTTCA GGACCGACAA ACGTCAAATC 102 0 

AATCTGATGC GTTTGCGCGA ACTTGATTAA AGCCGGGACC TCTTTTTCTT TAATACCAAT 1080 

CGGCTCAACA CCAAGCAACT CCATCGCCGG ATTGCCCGGC GCCACGTAGA CATGATCCAC 114 0 

TTGTGGCGAC TGACTAAATT TCAAAGCAAG GGCACTTTCA CGCGCACCCC CACCGATAAC 1200 

CAGGACCTTT TTCATAAAAA CCTCCTAAAA AAGTGAGCGT GAACCGGCGC GGTTAGGAGT 1260 

CGGAGTGTAA GCGGCCTCAG ACGTGATGGC CCGCTCTTGG CCATCGCGGC TGTGGTCCTT 1320 

ACACGCAGAC TTCTGCGCCG GTGAACGCGT TATAGAAAGT GAGCGCGAGC CAGCCCGGTT 1380 

AGAAACCGGA GTGTAAGCGG CCTCAGACGT GATGGCCCGC TCTTGGCCAT TGGCGGCTGA 144 0 

GGTCCTTACA CTCAGACTTC TGGGCTGGGG AGCGCGTTAT AGAAAGTGAG CGTGAGCCGG 1500 

CGCGGTTAGG AGTCGGAGTG TAAGCGGGCT TGGACGTGAT GACCCGGGCT TGGTCATTTG 1560 

CGCCCAAGGT CCTTACACGC AGACTCCTGC GCCGGAGAAC GCGTTATGGT GAACGTGAAC 1620 

CGGCTCCCGC TTAATGCCGG AAATGCCGAA CCCTTGTTGT CACCTTCGCA ATGCCATATT 1680 

CATTGGCCTT CGCAATTGAA TCCTTATCCC GAATGCTGCC GCCCGGTTGA ATAATCGCCT 174 0 

TAATATCATG TTTAGCCGCG TAATCCACGC AATCATCCAT CGGGAAAAAG GCATCGCTGG 1800 

CCATGCCCGC ACCGGCAAAA GTTGTCGTTT TGCTGGGCTT GGGTTAACGC CAATTCAACC 1860 

GGAGCCAATC CGATTCATTT GACCGGCGCC AATCCCTAAC GTCTGATCAG CCTGAGCCAC 192 0 

GACAATCGCA TTACTCTTAA CATGTTTGAC CACCGTCTGA GCAAATGCCA ATGCCTTGAG 1980 

TTGAGCTTCA GTCGGCTTGA CCTCCGTCAC CACCGTCATA TCGGCTGGTG TCTCAGCTTT 204 0 

GTCGTCACGT GTTTGAATCA ACAACCCACC ATAAATTGAA GTTGTTTCTG TTCCCAATTC 2100 

TTCTGGCGTA TCGGCGGTAT TAATCGTCAA TAAGCGCACA TTTTTCTTCT TCGCCAGAAT 2160 

CTCATAAGCA TCATCATCAA ATGCCGGTGC CATGATGATC TCAAGGAAAA GTTTATGCAT 222 0 

TTTCTCGGCA GTGGCAAGAT CAACCCGCCG ATTCAAAGCA ATGATGCCGC CAAAAATGGA 22 80 

CATCGGATCG GCGGCATATG CCTTGTCCCA AGCGGCTTCA AGCGTATCGC CCAAGCCAAT 2340 

ACCGCATGGG TTCATATGTT TAACGGCCAC GGCTGCCGGT TGTTTGAATT CCCGCAACAT 2400 

TGCCAATGCT GCATCCGCAT CCTTGATATT GTTATAAGAA AGCTCTTTAC CGTGTAATTG 2460 

CTTAGCAGCG GCAAGACTGG TTGGATCAGG ATTCGGCTCA ACATAAAAGG CAGCTTGTTG 252 0 

GTGGCTGTTT TCCCCGTAAC GCAAGTCCTG CCGTTTGTGA TAAGTTGGCG TGAACTGCTC 2580 

TGGGAAAGGC TCTGGATCTA AGTAATGGGC GATTTGAGCA TCGTAAGCGG CAGTGGCGGA 2 64 0 

AAAGACTTTG GCTGCCAACC GTTGCCGTAA ATCAGCATCA TTTTGATCGA GTCCGGCTAA 2700 
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AACATCCGCA TAATCTGCCG GATCAACCAC GGCCCAGACG CTGTCACTAT TTTTAGCTGC 2760 

CGCACGTAAC GCAGACGGGC CACCAATATC AATTTGTTCA ATCGCCTCGG CACGCGTCAC 2 82 0 

ACCCGCACGC TGAATGGTCG CGGCAAACGG ATAAAGATTG ACACAAACCA CATCAATTGG 2 880 

CTGAATATCA TGATCTGCCA ATGCCTGCAT ATGGGCAGGA TCATCCCGCC GCGCCAAGAT 2 940 

GCCGGCATGG ATCTTAGGAT GCAGTGTCTT AACTCGACCA TCGAGCATTT CTGGAAAACC 3 000 

GGTTACTGCT TCTACGCCGG TCACCGCAAC CCCAGCTTCA GCCAGTGCGC GATGGGTACC 3 060 

ACCGGTCGAA ATCAGTTCAA AACCGCGTTC AACCAGACCT TTTGCAAAAG GTACCAAACC 3120 

AGTTTTATCA GAGACACTTA ATAATGCACG CTTCACTTAA ATCGCTCCTT CTTCAATGAG 3180 

TTGCTTGACA GTTGCGGGAA AAGTTTGATG TTCCTGATGG TGAATGGCTG CTTCTAATTG 3240 

TGCCAGCGTC ATCCCCGGGC TTACGCGGAC CGGATCCTGT GCGATGATTT CGCCGGTGTC 33 00 

GATTCCGGCA TCTACGTAAT GAACCGTCAC GCCGGTCACT TTGACGCCAT AATCAAACGC 3360 

ATCTTTAATG CCCTGCCGTC CGGGAAAACT AGGCAGCAGA GCGGGATGCA AATTGATAAT 3420 

TCGCTTTGGA AAAGCATTTA GCAAGGTTGG CCCGATGATC CGCATATAAC CCGCTAAAAT 3480 

CAATGCATCT ACAGGCGGCA ACTGGCTTAA AATATAAGTT TCGGCCGCCG CTTTATTCGC 354 0 

ATAGTCCTTA AAGTTCACAA CTAAAGTCGG AATATGACGA GCAGCCGCTT TTTGAATCAC 3 600 

CGGTGCTTGC ATTTGATCAC AGACTAAGAC CGCAATTTGA TAGTGACTGT CTACAGCCTG 3 660 

CGCGGCGTTT GCCAAGGCTT CAAAATTTGT GCCATTTCCG GACGCAAAGA CAGCTAGACT 3 72 0 

TTTCATTTAC TTGCCACCTG CCATTGTATT TTGGCGCTTG GATCAGCAAC CACGTGACCG 3780 

ATGACTTTGC TGCTTGGTAA CGCCGCCTGA ATCGTGGTGG CTGCATGTTC CGGGACGACC 3840 

AAAATCATCC CGATGCCCAA ATTAAACGTT GTCCGCATCG TGGTTTCACT CAAATGCCCG 3 900 

GCATGTTGCA GGCGATCAAA TAACTCCGGT CGATGCCATG CCTGGGGATT AACCTGCGCA 3 960 

CACAATCCTG CCGGTATCAC CCGCGGTAGA TTCTCGGTAA TACCGCCGCC GGTAATATGC 4 020 

GCTGTGGCGT GGATCAAACC TTGTTGCATG AGCGGCAGCA CTTGCTTAAC GTAAATTCTG 4 080 

GTTGGCCGCA TCAACGCCTG CATGACTTCC GATCCGTCTT CAAGCGTCTG ACCGCCTAGA 414 0 

TCGGTTTCAG CTAACAATTT ACGCACCAGC GAGTAACCAT TGCTGTGTAC GCCTGAACTT 42 00 

GGCAAGCCTA TTAAGACATC ACCAGCAGCC ACGTCCTTAG GCAAACGATT CTGTTCGGAA 4260 

ACCAAACCAA CCGCAAACCC GGCCAGATCA TAATGATTTT GTGGGTACAT ATCCGGCATC 4320 

TCAGCGGTTT CCCCACCGAT CAACGCCATT TCCGCCTGCT GACAGCCGTA AGCAATCCCG 43 80 

CGAACAACCG CTTCGGCCCG GGTCACATCA AGATGATCAA CGGCCATATA ATCAAGGAAA 4440 

AATAATGGCT GGGCACCGGA TGCGAGCAAG TCATTGGCCA CCATTGCGAC CAAATCAATC 4500 

CCCACCGTTT CATGCGCATC ACATTGCAAT GCCAACAACA GTTTGGTACC AACCCCGTCT 4560 

GTCGCACTAA TCAAGGTTGG CTGCGGCACG GATGGCAACC GATAAGCGGC AGCAAAACCG 4 62 0 

CCAACACTGG CCAAAACATT GTCATTGGCT GTTTCTTTGG CTAACGTCGC AATACGTTTT 4680 

ACGGCTGCAT CGCCGGCTTC AATATCGACG CCGGCATCCT TATAATCTTT CATGCGCTAA 4740 

CCTCCGCTAC ATTAACTTTG AGTGATGCGA CTTCCTTATT TAACGCCGGT GCATAATCAT 4 800 

CAAGAGCAGT TGGATATTTG CCTGTAAAGT AGGCGACACA TAAACCGCCA TTAGGGGCCG 4 860 

TCGTTGGCAA TCCGACGCTG TCTTCCAATC CTTGTGTCGA AAGAAAGCCT AGCGATTCGA 4 92 0 

CATCCAGTAA ATCGCGCATT TCCGGCACGC TATGATTAGC CGCAAATAAT TCACTAGTTG 4 980 

TCTGAAAATC AATCCCATAA AAGCAAGGAA AGCGCAACGG CGGGCTGGCA ATTCGCAAAT 504 0 

GCACTTCAGC GGCGCCGGCT TCTTTCAACA ATTTAACGAT TTGCTTAGAA GTCGTGCCGC 5100 

GAACAATCGA GTCATCAACT AACACAATGC GTTTTCCGGC AACAACCGGT TTGATCACGC 5160 

TGAGTTTCAT TTTGACGCTT TTTTCGCGTA ACGCCTGCGT GGGTTGGATA AATGTCCGAG 5220 

CAACGTACTG ACTCTTCACC AAGCCCATTT CATAAGGAAT TCCGCTGGCT TTGGCATAAC 52 80 

CAATCGCTGC TGACAGGGAT GAGTTGGGCA CCCCAACGAC AATATCCGCA TCTGCCGGCT 534 0 

GTTCCTTTGC CAATCGCTCA CCCATCCGCA CCCGCGCCTG GTGAACATTG ATGCCGTGGA 5400 

TGTCTGAATC CGGACGGGCA AAATAGATAT ACTCCATCGA GCAAACCGCT AACGATGTGT 5460 

TGGTGGTGAA GTGATCCAAA TGCAAGCCAT CGTCATCAAT CGTAATCAGC TCACCGGGTT 552 0 

GGACGTCACG GACAAAATCA GCCCCTACTG CATCCAACGC CGCGGTTTCG CTGCAAACAA 5580 

TATAGCCGCC ATCTGGCATG ACCCCAACCA CCATTGGCCG GAAACCATGC GGATCAACCG 564 0 

CTGCGTATAA GCCATGCTCG GTTAACAAGA CAAAGGCGAA CCCGCCGTGA ACTTCATTCA 5700 

GTGCCTTTTT AAGTTGAACC AGCCACGGTT GGCCAACCTG ACGCCGAATC AAATGCATTA 5760 

AAACCTCAGT GTCCGAGGTG GATTGGAAAA TCGCACCTTG ACTTTCTAAC TCACGCCGCA 5820 

AACTGATGGC GTTGGTTAAA TTGCCGTTAT GCGCCAATGC AATGGCTTCA TCGGAAAACC 5880 

GAAAAAGCAA TGG CTGTATA TTTTC CAAGA CCCGGCCGCC CGCTGTCGAG TAGCGCACGT 594 0 

GACCCAAAGC CGCCCGCCCC ACCAACGGTG TCAATTGATC GGTATTGGTG AACACTTCAC 6000 

TAAGCAAGCC CAGACCATAA TGGCGCCGCA TGCCATCTTT AGTTAAGCCG ACAATTCCGG 6060 

CCCCTTCTTG CCCGCGATGT TGCAACGTAT GCAAGCCCAG ATGGGTAATG CTCGCAGCAT 612 0 
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TGGGATTGCC CCAAATACCA AAAACACCGC ATTCTTCATT TAAGCCTTTT GGTTCAGATA 6180 

GCATGGGAGT GCCTCCTCAA ATGCAGTTTG CAATTCTTCA AGCGGAACCG AAAATTGATG 624 0 

ACTAACCGTG GTGACGTCAA ATTGCGGGGC TGCTTGTACC CGCCCGATTA ACTCAGCCGG 63 00 

TCCATTCAGC GCCTCAAACG CTGCTTGATC TTCGGGAGGA ACGGTGACTA AGAAGCGCCC 63 60 

TTGAGTCTCG GAAAAGCCCC AACTCGTCGG CAAATCTACC TTAACTTGCG CGCCCAGCTG 6420 

GTTCGTAAAG CCCATTTCAG CCAACGCCAC TAACAAGCCA CCATCGCTTA AATCGTGGGC 64 80 

TGCTGTCACA AGGTGTTGCC GAATCGCTGT TAATACAAAT TGCTGATTGG ACTTTTCCGC 654 0 

ATCGAGATCA AAGTCGAATA ACCGCCCGGC AACTTCACCG GTTTGCAATT TCTGTAATTC 6600 

GCTGCCATTG AAATCGCCGT GGGTTTCGCC GACAAGATAA AGCAAATCAT CCGCATGTTT 6660 

GAAATTCGCC GTGGTAATAG TGCTGAGATC TTCAATCAGC CCCACCATCC CAATCATCGG 672 0 

CGTTGGATAG ATTGCTTTGC CATTAGTCTC GTTATAAAGC GAAACATTTC CGGAAATCAC 6780 

CGGCGCGTTA AACGCCTTAG TCGCAGCAAT GATGCCTTTA GCAGCTTCGG CAAGTTCATA 6840 

AAACGCTTCC GGCTTGGTCG GATCCCCAAA ATTCAGGCAA TCGGTAATCC CTAAAGGTTC 6900 

CGCACCGCTG GCCGTCAGAT TGCGCGCCGC TTCGGCAACA CTCATGGCCG CACCGATTTT 6960 

TGGATCCAAA TACAGATAAC GGCCCTTGCT ATCGGTGGTC ATGGCAAGAG CGCGATGGGT 7020 

CCCGCGAATG CGAATCACCG CAGCATCGCT ACCAGGCAAG ACAACCGTAT TCGTTTGGAC 7080 

TTGTGCATCA TAACGCCGAT ACAATGAGGA CTTATCCGCA ATCGTCGGCG TGCCCATCAT 714 0 

GGCTTTCCAA GTCGCCACCG GATCGGTCAC GATCGGGTCA AAATCAGGTG CCGGTTCAGC 72 00 

TAAGCGCGCT GGCATTTTGC CGACTTGCTC ATAAATCGGT GCATCATCAG TCAATGAACT 7260 

GACCGGAACA TCGCAAACCA ATTTGCCGTG ATGATAAAGC CGATATTGAT GGCCTTCAAT 7320 

CACATGTCCC ACAACTGCAG CGTCCAAATC ATACGCTGCA AACACATCAA GGACTTCCTG 73 80 

TTCAAAACCG GCCCGCACAC ACAGCAACAT CCGTTCCTGT GATTCTGATA ACATGATTTC 7440 

AAATGGTGTC ATATTGGCTT CACGCTGCGG AATTAAGTCA AGATCCATTT CCATACCGCT 7500 

ATTCGCCTTG CCAGCCATTT CAACGCTGGA AGACACTAAA CCAGCCGCGC CCATGTCCTG 7560 

AATACCGACT AGTGCCTGCT GATGATCTTG CGTAATTTCC AGGCACGCAT CCATCAACAG 7620 

TTTCTCCATG AATGGGTCGC CTACCTGAAC CGCCGAACGA TCAGCCGCCT CTTCATCGGA 7680 

AAAATCACCG GATGCGAAAC TGGCACCATT GATACCATCA CGTCCGGTTT TGGCACCGAC 7740 

ATAAATCAGC GCATTACCGA CTCCCGCCGC TTTGCCTTTT TGGATCTGAT CCTTATCCAT 7800 

AATGCCGACA CACATCGCAT TGACCAGTGG ATTGCGGGCA TAGGTATGAT CAAAATTGGT 7860 

TTCTCCGCCG ACCGTGGGAA TGCCGATTGC GTTCCCATAG CCACCGATAC CGGCCACGAT 7920 

GCGATCAACT AAATGCTGCG TGTGCGGGAG ATTGAGATCA CCAAAGGCCA ATGAATCCAG 7980 

CATGGCAACC GGCTTAGCCC CAATCGAGAA AATGTCGCGA ATAATGCCGC CAACACCCGT 804 0 

CGCCGCGCCT TCATAAGGTT CAACCGCGGA CGGATGGTTA TGACTTTCGG CTTTGAATAC 8100 

CACTGCCTTG CCTTCGCCGA TATCAATTAC ACCGGCACCT TCGCCAGGTC CCATCAAAAC 8160 

GCGGTCATTT TTGGTCCAGA ACTGGCGCAA AATCGGCTTA CTGTATTTAT ACGCACAGTG 8220 

TTCACTCCAC ATGCCGCTTG CTAATCCGAT TTCGGTATCA TTTGGCTGAT GACCAATCAA 82 80 

CTCAGCAAAC CGGTGATACT CATCTTCCGT CAATCCCAAA GCCAAATACG GTTTCTTTTC 8340 

AGCGATGGCT TCTGGACTCA TCTCAACGTG CGTCACGGAC CTGGACCCCT TTCGTTTGTT 8400 

GCATCAATGA CTTGAAAACG CCTAGGCCAT CCGTACCGCC AAGTAATGCT TCAACGGCGC 8460 

GTTCCGGATG CGGCATCATG CCTAAAACAT TACCGGCTTC GTTCGTCACC CCGGCAATAT 852 0 

CATGAAGACT GCCGTTGGGA TTGTCAGCAT ACCGGAAAAC GACCTGACCA TTGGCTTCCA 8580 

AAGCTGCCAG TGTCTTGGGA TCGGCGTAAT AATTTCCTTC ACCATGCGCA ATCGGCAATG 864 0 

TCAGTTGTTC ACCAACCTGA TATTGATTGG AAAATGCTGT ATCCGCGCGA TCGACAAGCA 8700 

ACGTCACCGG TTCGCAAATG AAATTCAAAT CCCGATTCCA TTGCAAAGCC CCTGGCAACA 8760 

GACCCGCTTC GGTCAGAATC TGAAAGCCAT TACAAATGCC CAGCACATAG CCGCCTGCTT 8820 

CGGCAAAAGC TTTCAACGCC GTCATCACTG GCGAAAACCG GGCAATCGCA CCGCTACGTA 8880 

AATAGTCGCC GTAAGAAAAA CCACCTGGCA CCATCACCAC ATCATAACGA CTTAAATCGG 8940 

TTTGACTCGG CTTGATCAGC TCACACTCAG CACCGGCAAT GGTCTGAACG GCCCACTGTA 9000 

AATCCAAGTC ACAATTAGAT CCGGGAAAAG AAATAACGGC CGCTTTCATG CCTCATCCTC 9060 

CGTAATGGGT TCTAATTCAA AGCGATAAGT TTCCATGTTG ACATTGGCAA GCAACTGATC 912 0 

GCAAATCGTG TCGACTTGCT TTTCTACCGC TTCTTTGGTA CCAGTTAGCT TTAATTCAAA 9180 

GTATTTGCCG TATAACACGT CGTCTACATT GTGATAATCC ATGCGGGTTA AAGCAGTCTT 924 0 

GATAACTTCT GCCTTTGGGT CTAATACAGA GGGTTTGTAC GTCACATAAA CTTTAGCTTT 9300 

AAACATGAGC CGCTCCTTTT TCTTGTAACC TGGCAAGCAC TTCTTCATAA ACAGGGGTTA 9360 

AGGGACCGCG CGCTTGGCGG AAAACATCTT TATCAAGCGA ATCACCGGTC TTTTGATCAA 942 0 

CTAGACGGAA ATTATCCGGC GACAATTCAT CGGCTAAGAC CAAAGTACCA TCCGTTAACG 94 80 

TGCCATATTC AAGTTTAAAA TCAACCAACG TGATCCCGAC TTCATCAAAA CGCTTGGTCA 954 0 
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GATAAGCATT CACGCGATCA GTCAAAGCCC GAACTTGTTT GAGCTGTTCC GGGGTCGCTT 9600 

CGTGTAAAGC AAAAATTTGG GCTTCGTTCA TGAACGGATC GCCTAATTCA TCCGACTTGT 9660 

AATAATATTC ATGAATTGGC GGATCAAGCT TCATCATCGG CTTGACATTG AACTTGGTCA 9720 

CAAAATGTCC GGACGCGTAA TTGCGCACCA CGACTTCTAA CGGCAGCATG GTCGCCTTTT 9780 

TAACAATCAT GGTGGTGGCA TCGGGAGAAT CAATATAATG CGTAGGAATT CCGGCTGCTG 9840 

TCAATTCTTT AAACAACAAG GTCGAGATGG CGCGATTCAA TTCACCTTTG TGGGCAATCT 9900 

GCGCCTTTTT CTCGCCGTTT AATGCTGTGG CCTGATTCGT ATACGTCATC CATAAAACAT 9960 
CC 9962 



<210> 48 
<211> 1415 
<212> DNA 

<213> LACTOBACILLUS RHAMNOSUS 
<400> 48 

GGTTGTTGCT TTTGTCAATG ATCGAGGGTC AGTCTTGCAA TTTGGTTCGC CCAGCGAGAT 60 

TGATGGCGTT GTTCGGCAAA AGTCTGAACG GGTATACTAT TTTGACTTTG AAAATGAACC 120 

TAAGGGCATT GTGATGAATG ATGGCGCGCT GACTTATCCC AACTATCGCG ATAATCCGTC 180 

TACCCCCAAT AAGCAAAAAG GCATTTTCTC TTATGGACGC CCAGACGGCT ATGACAATGC 240 

GATTGCTTAC CCCAACACGG AACGTAATCC CTCTAACTAT TGGAGCGGAC CATCAATGAG 3 00 

CGGCAAACTT GCTGCTAATT CTAATGGCAA ACAGAATGGC AACTTTGAAT GGCGTAATCT 360 

AATCCGCTTT GCCACCATGA CAAATTGGGC TGGACGAGTT GAATTCAATC TCCATGCCGC 42 0 

TGTTTTATAC GGGCGTAATA CGCATCATAA AACTGAAGCG TTGTTTAAAA CATTGGGCCG 4 80 

TAGCAAGCAG GCGGCGGTGG CGCTGAATCC GGCAGTGAAG GGGATTCCCT CAACCAAAGG 54 0 

AGTGATTTCA TGATTGTGAT CGTTGACTAC GATACGGGCA ACACGTTGAA TGTCAAAAAA 600 

GCGCTTGATT ATCTGGCTAT TGACAACCAA CTTTCAGCTG ATCCTGCCGT CATTCTGGCT 660 

GCAGCCGGTT TAATCCTGCC AGGAGTGGGA GCTTTTAAAA CCGCCATGTC TGCATTGACC 72 0 

CAACGCGACC TGGTTCCGGT TATCCGTCAA TTTGCGGCTA CCGGCAAACC CTTACTCGGC 780 

ATTTGCCTGG GAATGCAATT GTTATTCGAT CGCAGCTTTG AATTCGGGGA AACAGCGGGA 840 

CTGGGCCTCA TCCCTGGCAC GGTGGTCGCA ATTCCACCAC GAGCAGGATT CCCGACACCG 900 

CACATGGGGT GGAACACCAA TACGATCACC CAACCTGATC CTTTCGCAGC CGGATTTGCC 960 

AACCAGGCGA CTTACTTTGT CCACTCGTAT TACGTCCAGA CCCAACCCGC CTACACTTTG 1020 

GCAACCACCG ACTACGGTCA ACCGCTAACG AGCATCGTCC GGCGCCAGAA TATTCTGGGG 1080 

ACGCAATTTC ATCCGGAAAA AAGCGGTGCA GTAGGGCTTG CCGGATTACA GCGTTTTAAG 114 0 

GAGATGACGA CTGATGCAAC TCTATCCAGC AATTGATTTA TTAGCCGGTC AAAGTGTCAG 12 00 

ACTCACTCAA GGCGACTACC GCCAAGTCAG TCTGACTGCC GACCCGCTGA CTCAGGTGAA 1260 

AAATTTAACC GCCACTGGTC TTAAACACTT GCATTTAGTT GATCTCGACG GTGCCCGATC 132 0 

CCAACAGCCA ATCAATCAAG CCGTCATTAG CACGATTCGG CAACACACAC CTGCTTTTAT 13 80 
CGAGCTAGGT GGCGGTATTC GTACCTTAGC TATCA 1415 

<210> 49 
<211> 1109 
<212> DNA 

<213> LACTOBACILLUS RHAMNOSUS 
<400> 49 

GTAAAGCCGA TCATGGCGCT TTTTTTACTG CACTAGAAGC TTATCTGGAC GATGAACTAG 60 

GCAAACTGTA TGCCACTTTG AATGATACAT TCGCGGATAC GCTCACCTTA TCCGTGGACG 120 

ATGCCATTGC ACAGGCGCAT CAAGCCGGTG CCAAAATTGA CGACCCTGCA GCTGAAGAAA 180 

TTGCCACGAC AAATTATCTG TTTAAAGAGC TCGCGTCCCG CGGCTTGTGG CTGCAATCAC 24 0 

CGGATATGAC GGAACCTAAC ACCATCATTG C C AAATT AAA CTTCGGCAAT CGCCGCACCT 3 00 

ACTACTAACA GCTTAAAAGC ACCTGCTACA TTAATCCGAT GACACCAAAA GGCAGTTGCG 360 

GTATGATTAC AGATCGTATC GCAACTGCCT TTTTGGATGC TTTCTTCAAA TACAGTTTCA 42 0 

GATGATGCTA TTAAAATGAA CTAGGCCAAA GCGGCTATTG ATTGGCTTTA GGGGCATATT 480 

GCTTGCCTGC AAACC AAATT GGAATCTCAC GTTGCGCACT GGCTTCACTA TCTGAGCTGT 54 0 
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GAATAACGTT GCGAATCGTC TGATCGGCCC ATTCCCGACC AAAGTCCCCC CGAATCGTGC 600 

CTGGCGCAGC ATCTCCGGGA TTCGTAGCGC CTGTCATCGT TCGAACGGCT TCGATCACAT 660 

TAAACCCGCT GACAATCATC GCCACCAGCG GGCCACTGGT CATGAAGCGT TCAATTTTGG 720 

GAAAGAACGG CTTGTCAACA AGTGCTGCAT AATGCTGATG TAATTGGGCG GAGGTTGCCT 780 

GTGTGACTTT TAGTGCCTCA ATGGTGAATC CGCGTCGTTC TATGCGGGTA ATGACCTCGC 84 0 

CGATATGTCC TTGGGCGACA CCATCGGGCT TAACCAAGAC TAAAGTTTGT TCTTCTGCCA 900 

TGCATGTGCC TCGATTCCTT GAATATTTTC AGTAAATTCG TTCATATTCA GTATACACGA 960 

GTGGTAGCTG ATGAAAAAAG GCAGTTTAGC TTTAGTTAAG TTTATTTTTC CCGCAAAATG 102 0 

AACTGCTATT ACCGGCAGTA AGCATAGATG TACCAATACT TTTTTGGAAA AATGCTGAAC 1080 
TTGCTAGCGT GCGCATGCGT TTTAGTCGT 1109 



<210> 50 
<211> 3705 
<212> DNA 

<213> LACTOBACILLUS RHAMNOSUS 



<400> 50 

GTCGATAGTT GCAACGAATC GTTTTAAAGA TAGTGATTAG CTTTGCTTGC GTTTACGCTT 60 

GATGCCAAGA AGACCTAGAC CACCCATGAC TAAAGCTCCT AAGAAAGCAA GTGCGGGCCG 120 

TGGCGATTCA TTTGTACTTG GCAGCGTATC TTTAGTGGAC GCTTGACTGC TTGCCCCATT 180 

ACTATTGGCG TTTTCGGTCC CTGTTGGTTG TGCCGGCGTT TCTTGCGTCT GTTTCTTGTC 24 0 

GTCGCCGCCC TTTGGATTGG TTGATGGTGT GTCTTTTGGT TGATTTTCCT TGTCAGTGCC 300 

AGAGCCTTTC CCGGCATCAG AACCGCTTCC GCTACCAGAT CCCTTACCAG TATCAGAGCC 360 

ACTTCCGCTG CCAGACCCTT TACCTGCTTC GGAACCACTT CCGCTGCCAG ACCCTTTGCC 420 

TGTGTCAGGG CCACTTCCGC TGCCAGACCC TTTGCCTGTG TCAGAGCCAC TTCCGCTGCC 4 80 

AGACCCTTTA CCTGCTTCGG AACCACTTCC AGTGCCGGAA CCTTTACCTG CTTCAGAGCC 54 0 

GCTTCCGCTA CCAGATCCCT TACCAGTATC AGAACCGCTT CCGGATCCGC CTCCAGGTTG 600 

CTGTGGTGTC TTGGCAGCTG CCTCAACCGC TGCGGCAATT TTAGTCTTCA AACCAAACAG 660 

ACCTTGCAAT TGTGCAATCT TTTCAGTATC CGTCTTAGCC GCTGTACCTG CAGCAATGAC 720 

AGCATCAACA TCACCGTACC AGGTTTTACC GGTAGTGGTA TCTTTGGCAT TGCCAACTTT 780 

GACAGGCGTT GCCGCTTTAA TTGTTTTTGC CAATTGATTC AATGCAGCAT CTAATACCTT 84 0 

GTTGAAGTTG GTTTCAATTT GATCGGCGGT GCTAGTTCCT GCTGTCGTTT GCGCAGCGAC 900 

AGCGTCCAGT TCGGCATTTA GCGTTTTACC GGTGCTTGGA TCGGTTTGGC CACCTAAATC 960 

AGTTCCAAAC GCCTCTTTGG CAGATTGTAT CTTGTTTAGT AGTGCAGCTT GTTGGTCTGC 1020 

TGGCAGCTTA TCAACTAACT GATTCACTGC AGTGGTCAGC TGCGTTGTTG CCGTTGTGAG 1080 

TGTTTCAATC GTCGCATCAG CTTTAGCTAA AGCAGTCTGC GCCGATCCGA TAGCGGTATT 114 0 

CAAAGCATTA GTTGTGGCGT CAGTATATTG AGCGCTCGTT GCTTTTGCCT TTGCTTGAGT 12 00 

AAGCAAATCC TGCAGCGTTG TTTTGGCCTT TTGTAACTGA GCCGGATCAT CCGTCTTAAT 12 60 

ATTCTTAACC GCGTAATCTA CTGCCGGCGA TTCGTTACCG TATAAATCAA CGGCCTTAAA 1320 

TTTAAAGTCC GCGTTTGCCG ATACGCTCAG TCCCGTTGTC GGTAAATCTT GGTAAGTCTT 13 80 

GCCGCCATCA GTACTGTATT GAACGGTCTC ACCTGCTGCT GCCTTGGCTG TCAGCGTCAC 1440 

TTCTTTAGCT GGATCAGTCG TATTTGGCGT AATTGTTGGT GCTGCGAGTG TCTTCTTAGG 1500 

CTCATAATAA ACCGTAATCT TTTTAGTTGT GACGTTACTG CCGCTATCTG TTGCCGCAAC 1560 

AGTTAAGACG TTCTTGCCCT CTAATAGTTT CACCGTCTGA TCTATTGCCA TATGACCCGG 1620 

CTGCCCGCTG TTTAAGTTAA TGTCCTCATA TTGACTGGCA ACCTGACTAC CGTTAATTGC 1680 

CAGTTCCAAA TAATTAACGT TATCTGTCGC TGTTCCGGTG ATACGGAAAT TCGGATCATT 174 0 

CGTATAGACA GGTTTGTCCG TTGAGCTATC GAGTGACAGT GTCGGGGCAA CAGCATCTAA 1800 

AATAAAGGTC AAGCTGTCTT GAACCGTTTT ATCTTGCGTG GTATCACCGA TTACAACGCC 1860 

AAACGGTTTC TGACCGGCTG TTCCCAGATT CAACTTAAAA CTAAAAGTTA GATCATCATT 1920 

AATCGGTACT TGTTTACCAT CTACTTGCAA AGTCGTTGTC GGATGCTTGA CTTTACCGGT 1980 

AATCGTTGCA ATCCCGGTCT TAGGGTCATA GTACTTAGCA TCTTTAACTT TCAGTTGATT 2 040 

TGCCCCGAAA GTGACGCCTT GGTCGAAGGT CACCGCATTT TTTAGGACAT CGGCATCATA 2100 

AGTTGAGTTT ACCTTCTGCT GCTTGGTAAC GGTATTGCCA TCTTCATCTT CTGCCGTCAC 2160 

CGTAATGGTA TTATCCCCAT AGTTAACGGG TACATCGCCA CTAAAGTGAT GTTTGGCATC 2220 

CAAAGTAACC GGTGTTGTCG TGCCACCGTT AGTAACCGTT ACCTTCTTAG TGTCGGCACT 22 80 

AGCTGTTCCG GTTACTTTAA CGGTACTTTC GGACGTTTGA TCTTGATTAT CATTAACCCG 2340 

CAAGTCACTA AAAGTAGGTG CCGCCAACCG GACATTCGTA TCAAAATGCT TAACTAACTG 2400 
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GGTATGTGCT TGGTCAGTAT AAAGATCAAC CTTCGTCGCA TAGTCGCTAG CGTCAAGTGC 24 60 

CATAGTGGCT TTGAAACTAT TGGCATCAGC GTCATAAGTG GTCGTCAAAT CATGCTGCTT 2520 

TCCTTGCGCA TCGGTATAGG TACCATAAAC AGCAGCTGGA TACGTCCCGG TAAAGGTGTA 25 80 

AGTGCCACCT TGCTTCCCTG CTTGATAGTT AGCCGTTTGA CTCGTGATTT TATCTGGTAA 264 0 

ACCACCACCA TTAATAATCA GATCATAAGC AGTTGATCCG GGCTTTTGTG CGGAAGCTGA 2 700 

TTGATCCGTG GCGTTTGAGG CGTTATCGGT CAAATAAAGT TCAACATTAT TATCGCCTTG 2 7 60 

ACCCAACGCT TGAGCCTGCT TATCCGTCAG TGGCGTTTCG AGTTTTGTGT AGCCATCAGC 2 820 

AGTTGTCCCT GTCGTCGTAA AGGTGCCATC AAGATTGGTG ACTTGATTAA CCGATGTTTT 2 880 

TGCACTCTTA GTGGCATCCA AACCGCTTCG ATCATCTTTT GCTTCAGCAG TGAGATAGTA 2 940 

AGTGGTTTTG CCTTTTTCCT GCCTAGACGT TAAAGCAACA TGACGAACCG TTGGCGCCTT 3 000 

AGAGTCCAGT GTGAATGCTA CATCGTATGT CTGCCGCTTG TCGCCGCCTT CAGGAACACC 3 060 

TGAAATACGA TACGTGTAAT TGCCATCCGC GGCTGTTTTG ATGTTGCCAT CTCGTTGATC 3120 

ATAATACGTG CCATCCCAGG CCGGTGCGCG GTAATAAGTA TAGTTGCGAC CAGTTGAATC 3180 

ATAATAAGTC TTAGTCTGGT TATTCGAGCT GCTGAGTGTT GTTACTTTGT TGCCGTGATT 324 0 

ATCCAGCACA TCGACTTGCA CGTCGCTAAT ATTGCGTAAC AGGTAGTATT GCATGCTGAT 3 300 

GTCGTTATAA AGTGCGTTCT TATCGCTCGA AAAGGCCACT GCTTTATCAT CAACCGTTTG 3 360 

CTTGCCACTG GCATCCGTGA CTAAGCCGCC GTAATATTGA CTGCCGGTTT TCTTATTGGT 342 0 

GAGCATCGGA ACAGTCCCAT AATTGCCACC AGTTGGATCG TAAGTCACAC CATTCAGACT 3480 

ATCCACGATC TTCCCGTCAT TCCAATCACC AAAGAAGCCC ATATATGGCA AGTTGAGACT 3540 

CGAGCCATCA TTTCCCTTGA AGTTCAAGAA CCCTTCAACA AACTGTTGCT GATCAAAAGT 3600 

CTTAGGCAGT GAAAGCGTGA ACGGTACCTG CACGGATTTT CCAGCCGGTA CCACAATATC 3660 
GGTATCCGGC TTGACTGCCG CATCAGTAAT TTTCTTGTCA TAGAG 3705 

<210> 51 
<211> 1176 
<212> DNA 

<213> LACTOBACILLUS RHAMNOSUS 
<400> 51 

GTGCATTTAG CAAAAAGAAT CCTCAACGTC GCACCGTCAG CGACATTGGC CTTAAGTAAT 60 

CAGACGAAAG ACTTAAAGGC AAAAGGTGCC GACGTCATTG ATTTGTCTAT TGGCCAACCA 12 0 

GATTTTTCAA CCCCTAAGGC GATTGATGAC GCAGCTATTG CGGCGATTCA GGCTGGTAAT 180 

GCCAGTTTCT ATACGGCAGC AACCGGTATT CCGGAATTAA AGCAGGCGAT TAGTGACCGG 24 0 

ATATTTGCCC AAGACGGTAT TCGTTATGAT CATCGTCAAA TCGTTGCAAC CACCGGCGCT 300 

AAGTTTGCTT TGTATGCCTT ATTTCAGGTT TTCTTAAACC CAGGCGATGA GGTGCTGATT 360 

CCTGTTCCAT ACTGGGTTTC CTACGAGGAA CAGATTAAAT TGGCGAGCGG CGTGCCACAT 42 0 

CTGGTCATGC CGGCAGTCGG ACATAAAGTC AGTGTCGATG ATCTTGAGGC GGCTCGGACC 4 80 

GATAAAACCC GGGCATTGAT TATCAATTCG CCACAAAACC CAAGTGGCGT TGTCTATGAT 540 

CGCACGGAAC TGACCTTAAT TGGCAATTGG GCGCTGAAGC ATCATATTTT GGTAGTGACT 600 

GACGATATTT ACCGAGATCT GATTTATAAC GGTACGACTT ACACCTCAAT GATTAGTATC 660 

GATCCCGATA TCGCAGCGAA TACTGTTTTA ATTTCCGGCG TCTCCAAGTC ATATGCGATG 72 0 

ACGGGTTGGC GGATTGGTTA TGCGGCCGGT CCGGAAAAGC TGATTCAGGC CATGGCGACC 7 80 

TTTATTAGCC ACACGACCTC TAATCCGGCA GCAGTTTCCG AATACGCCGC GGTGGCAGCT 840 

TTAACTGGCG ATCAGCAGGT TGTTGAAAAG ATGCGCCGTG CTTTTGAAGA ACGGCTGAAT 900 

CTTTTCTATG ATCTTCTGGC AGATATTCCC GGTTTCGATA TGGGAGATAA ACCGCAAGGC 960 

GCCTTCTATC TTTTCCCGAA TATTAAGCGT GCCGCTCAAT TGAGTCATTA TGGTACGGTT 1020 

GATGATTTTA TCAGTGCACT GTTGACCGAA ACCGGGGTTG CCATTGTTCC TGGACGGGCG 1080 

TTTGGCATGC CGGATCATGC GCGGATTAGT TATTGTAAAG ATTTGGCCAG TCTGAAAGAG 114 0 
GCCGCCCGGC GTATCCGGGA GTTTGTTGGT AAATAA 1176 

<210> 52 
<211> 2901 
<212> DNA 

<213> LACTOBACILLUS RHAMNOSUS 
<400> 52 

TTTGCGATGG CGAAGGATCC TTGATGGTTG GTTGATGCCC CCGAATCAGT TCCGCTATCA 60 
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GAACCGTTAA CTCGGACTGA ATGATCGTAT CCGAAAACGC GCGCGGGCGG AAATATTCTT 120 

CAATGATGCG CTCAAGTGTG ATTTGAATGT CATGAAAACC ATTGCGAAAC AGAACATACC 180 

GCTGCTTGGT TTTTTGCTTA CGTAAATGAT TAATCATGAA ATCATAAAGC ACACTTTGCT 240 

GACTTTGAAT CTGGTTGAGG AAATCGATAG AAATATTGCG ATCGCGAAAC AAAATGTTGA 300 

TCAGCAAATC GTTGTCGCCT AACGCATCAA TGGAATGCTC ACTTCCAATA TCCAGTAGCA 360 

GCACGTCGCC TTGTGACAGG TGGACGCGCT GACCGTTAAC CGTTTCATCA GCGTGTCCTT 420 

GCAACATATA GTTCATCTCA AAGAACTGAT GGGTGTGCAA AGGATAAGGG GCATATCGAT 480 

TATGTTTGCT GACATAAATG GCGTGATTGC GGAAAAAATA ATCGTTTAAA ACCGGGACGT 540 

TAGCCGTTTT TGATTCCCGC AAGTCAATCG CGGTTGGCGG AATGTCATCG CTAAAAACAT 600 

GATGCTCTTT CTGCTTTTTT TCGACATCAG TCAAACTTTG CAACTGCTTT AAAATTG CTA 660 

ATTCCATGGC ACCCTCCTGT GCTTATGTTC CGATCATAAT ATTTATCTGA CATTGTGACC 720 

ATAACATGTA AGCGGTTAAA TGTGAACTGT AAACGGTGAC AAAAAATGAA ATGTGCAGGA 780 

GGTAACACAA TGGCTTCAGA GAAAAGCTCG TTGAAATCCA CCATTCGTGT TTCAATCACA 840 

AATTTTCTGG ATTCAGGCAG TATTGTTGCC GGTGCTAGCG GCTTGACACT GTGGACGCAG 900 

CATTTTGGAC TCAGCAGTTT TCAAGTCGGC TTATTACGCG CCTTGTCAGC CAACGCATTT 960 

GGCGCAGCGC TTGGTGCTCT CATCGGTGGG CCACTGTCTG ATAAGTTTGG TCGTAAGTTG 102 0 

ATTTACACCT ATGACATGTT GGTTTATATG GTGGGCACGA TCCTGGTCAT GTTTGCCCTT 1080 

AACTTCCCAA TGTTACTGGC AGGATTTCTC GTAACTGGCT TAGCAGTCGG CGCCGGTGTT 114 0 

CCTGCAAGTT GGACTTATAT TTCCGAAACG TCACAAGATG ACAATCGAGC AAAGAATATT 12 00 

GGTGTATCAC AGTTTGCATG GTCATTGGGA CCGGCAGTTA TTTTCATTCT CGGGACCGTT 1260 

CTTGCACCAC TTGGTCTGTT TGGTAACCGG ATATTGTTCG GATTGCTGAC TGTGATTGCC 132 0 

TTCATTGCTT GGCTCTTGCA ACGTGGACTT GGTGAATCAA AAGCATGGCA GGATCAAAAG 1380 

GCGTTTGAAA AGAGCTCCGG TGAAAAGTCG CATCCTTATC GCACCTTGTT CTCGAATAAA 1440 

ACCTCACTTA AATGGCTATG CTTCCTAGTC GGTGTTTACA TGTTCTGGAA CTTGGTAGCC 1500 

GGCGCGATGG GCTTCTTCAT GCCATATGTT TATGAAACTG CTGGCGGTCT GTCCAATCAG 1560 

GAAGCCAACT TACTGCAGGC CGTGCTTTGG GTCCTCACCG CCTTGGCAAC ATATTTTGGA 162 0 

TTTGCCAAGT ACGGCGACAA AGCGAACCAT CGAATTTTCT TCTTCGTTGG CGCCGCAATG 1680 

GCCGCAGCAT CTTGGATCGT ATTGACCTAC GCCGGCATGG CTCAGTCATG GAGCTTATGG 1740 

GCGTTCGTAG CATTGTGGGG AATTAGCGCA GGAATCGGTG CCCAAGCATG GTATGCATTA 1800 

TGGGCAACCG AACTCTTCCC GACCCAATTC CGCGCTGGCT CACAAGGCGT GATGTTCTTC 1860 

CTGGTTCGTG CCAGTGCCGG TGTTTGGTCC ATTATTTTCC CGGCAATTCT CAACAGCCTC 192 0 

GGCTTCACCG TTGCCGGAAC TTTCATGATC GGACTGCTAT TAGTATCACT TGTCATTGGC 1980 

ACGATCTGGA CGCCTAAGAC GCGTGGCAAG AGTCTTGAAG AAATCACCCG CGAACAATAT ' 2040 

GGGGACAAGT TCTTAACTGA CGATGAAAAG AGCAAAGCCG ACCGCGACAC AGCAGCAAAA 2100 

GACACCGGCA GCGAGCGCGT TTCACCGCAG TCAATTAATT AACCAAACGA ATGGTGTTAA 2160 

AGAGAGGTGC AGCATATGAA AGCATACGTA GCAGTTGATA TCGGCGCATC AAGCGGGCGG 222 0 

CTCATGCTGG GTGCAATTGT CGATGGTCAA CTGAAACTAA CTGAAGTTCA TCGATTCAAA 22 80 

AACGGCTTCA AAAACGAAGC AGGGCATGAT CGGTGGCAAA TCGACCATAT CATTGATGAA 2340 

ATTTTCGCCG GCTTGGAAAA AGTCAAAAAG ATGGGCTATA CCGCAGTGGA CTTAGGAATT 24 00 

GACACTTGGG CCGTTGACTA TGTCCTTGTC GGTAATGATG GCAAGAAAAT GCACGATCCT 2460 

GTTAGCTATC GAGATGCACG CACGAATCAG GCAGTACGGC AACTGACATC TGAGCTTCCA 252 0 

AAATCCTACA TTTATGAAAA AACCGGCATC CAGTTCCAGG ACTTCAACAC ACTTTATCAA 2580 

CTTTACACTG AAGAGCGCGA TGATCTTGCT AAAGCCGATA AGATTCTGAT GATCCCGGAC 2640 

TACATTGGTT ATGTCCTGAC CGGCAATGCC GTCACCGAGG TAACCAACGC CTCAACCACG 2700 

CAAATGCTCA ATCTGCGGCA GGGACTTTTT GATAAAGACT TACTCAAAGA AGTCAATGTT 2760 

GCTCAGGATC AGTTCCCGGC ATTGGTTGAA TCCGGTACGC CGCTTGGCAA GATCAGTCAT 282 0 

AAATGGCATG TGAAATACGA TATTCCGGAA ACCGATGTCA TTACCGTCGC CACGCATGAC 2880 
ACTGCGAGTG CGGTTGTTGG T 2901 

<210> 53 
<211> 6669 
<212> DNA 

<213> LACTOBACILLUS RHAMNOSUS 
<400> 53 

GTGCCGACTA CCTGGTTTCA AAACAGCGTC TAAGTAATGA TAGAGTTCCG ATGGCGCGTA 60 

ATGCAGCGGC TTAACTAGAT CGGTTGTGAT CTTGAAGTCT GGCGCATCAT CGGCCATTTC 12 0 
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TTCATTGACC TGTACTTGGG TAAGTCCTTG ATATAATTTC AAAATAGGCA CCTCTCATCT 180 

TTATTTTCTA TTATAGCATG TATAGCATGC TCAACGTTGC GCGATTCGCT CAAGTGCTTT 24 0 

TTGAAATTCT GCCTGCGCCA AAGCTGTGGT TTCTTTTGCT TGCGCTTTCT CCAGGAATGT 3 00 

TGTCAATTCA GCATTTGGGG TTGCGGCAAG CTCGCTTACA GCCCATGCGG CAGTCGCGCG 360 

AATCATGGGG CGGGGATCGG TATCGATCAC CTCAAGCAAA TGAGGGACGG CACTGCGATC 420 

GTGGAGATTG ACAAGAGCAA TGATCGCATT ACGTTGCAAA GGCTTTTTCC CCCGCCAGGC 4 80 

AGCGGCAAGC TTCCCGAATC GGTTTTTGAA TCCTTTATTG CTTAGCGTCA GCATCGGGAT 540 

CAATTCTGGC ATGACAGTAT CCGGGTCAGG CTCCATTTCA GGATGAACGT GAAAATCTTT 600 

GCCTTTGTTG AACGGGCACA CTTGCTGACA AATATCACAG CCGTATAAAA CATTGCGAAT 660 

CATTGGCCGA AATTCCGGGT CCATAAACCC CTTTGTCTGT GTCTGATAAG ATAAGCAACG 72 0 

TTGTCCGTTC ATTCGACCGT CGCCGAGTAA AGCATGCGGT GGACAAAAGT CGATACAGCG 780 

GGTGCATGTG CCGCATTGAC ATGACATGGG TTCATCAGGG GCAAATTTAA TATTGGTTAT 84 0 

GATTTCGCCT AAATAGACAT AGGAACCGAA CTCGGGTGTA ATTAATAAAC CATTTTTACC 900 

GATAAAACCT AGCCCTGCTC GTTGGGCAAC TGCCACATCA ATTAGTTCGC CGGTATCGAC 960 

CATGGGTTTA AAGCGGATAT CAGTCTGTGA CTTGGCGGTT TTTTTAATAA AGCGAATGAG 102 0 

TGCTGCCATT TTCCGGTCGA GAACCGTGTG ATAATCAATT CCCCAGCTAG CACGGGCAAA 1080 

GCGCCCACGT TTGGGACCGG TTCGCGGTGG TCGGTCATGA ATTTTCGAGG GATAAGCAAG 114 0 

CGCAATGGCG ATAATACTTT GCGGTTGGTC GAAAATTTTA TCCGGATAAA GCCGCTCGTC 1200 

CAGATTCTGG TGTTCAAAGC CAGTTGTGTG GCCGGCAGCT TTTTGTGCCA AAAGACTTGG 1260 

TTTTAATGCA GCAAAGTTAT CGGCTGTCGT AAACCCGATT TTGTCAATAC CCAGATCTGG 1320 

CTGCTAAGTT GCAGTCAGGC AATCCTGTGG GGAAGCCGGC AAATAAGAAA TAGGCATTGT 1380 

ATTTTTAGCC ATAATAAGAG CTCGAGCAGA ATCGGTTATG AGGATGCTCG GGTTCTTTTT 144 0 

GTGCGTTGAG CGCTATGCCG GGTAGTACAG GATGATATTA AAGAAATCCT TTTTTTAAAA 1500 

TGGCAAAGCA TTATCAACCG AGCAAGTGCT TTCATTTTTT GCATTACTTA CATATAATTA 1560 

ACTATGTAAT ATAAAAAGTA TTATAATAAT TTCTGAATAA GGATCAAAGA GGCAGTCAGG 162 0 

ACTATTCGCC GGTGGCTGGT GAACAAATCA CGAATAATAC CGACACTTTA AACTGGCAAA 168 0 

ATATCCAGGC GGCGGCAGGG ACATTGTATT ATCAGTTAGA AGTTGAATTT GATAGCGGCC 174 0 

AAAAGTCTTA TTGGTACAGT AACATCGCCC CACTAACCAT CACCGCCTCC GCTCCGCAGC 1800 

TGCACGCGGT TCCTAATCTG CAGTTTGCGC TTAGTTCGGG CGCTAACCCA AGCATTGCCG 1860 

ATTTTTATGC CGCACAGGGT GTGACCATGG TGTATCAGCC GAGCACAATC GCTAAC CAGA 192 0 

CAAACTGGGA TGGTAACAAT CATGGTGCGT TGGCGATTGC TGGCGGCGGT AGTACCTGGA 198 0 

GTTTGAATGT TCAGTTTTCA CCGTTTAAAA ATCAGACAAC GCAGCACTAT TTATCAACGG 204 0 

AGACTGGTGG CAGTGCGGCC GTGACCTTGC ATTTTGCTGA TGGGACCGCG GCTCAGGCCA 2100 

AAGATGACCG CCAGCCGGTG ACGGTTTATA GTAAAGTGAC CAAGGATGTT ACTACGACAA 2160 

CCGCTACCAC GACTTCGCTG CAGGTGCCAC AAACGTCAAC GATTCAACCG GGAACGTATC 222 0 

AGTCTACCGC CACTTGGACG CTGGTCAAGG CACCTTAATC GTGTGAATCT AAAAAACAAC 22 8 0 

CCCGCACTTC GCTATCATTG CGAGAATGTG GGGTTATTTT TGCGCAGCGG CAGGCTTATG 234 0 

CGTCAGATTC TGATAGCCCG TTTTGCCGGA TGACTTGCTG ATACCAATAA AATGATTGCT 2400 

TCCGGTAGCG GTTTAACGTA CCGCTGCCAT CATCATGTTT GTCAACGTAG ATATAGCCGT 24 60 

AGCGTTTGGC CATTTCGCCA GTGCTGGCGG AGATTAAATC AATCGGCGCC CATGAGGTGT 252 0 

AGCCGATTAG ATCCACGCCG TCTTGAATGG CGTCATACAT GGCAGCAATG TGTGCGCGAA 2580 

GATAGTTGAT GCGTGCCGTG TCATTAACGG TTTTTTGGCC ATCTTGTTCA ATCAATTCGT 264 0 

CACGCGCACC GAAGCCATTT TCGACGACCA TCACCGGCAC TTGGTAGCGA TCGTAAATTT 2700 

GATTAAGCGC CGTGCGTAAC CCGCGAGGAT CGATTTCCCA GCCCCAGTCA TTGCGCTGGA 2760 

GGTACGGGTT CTTGACGCCA GCAAAAAAAT TACCGCCGCT GGTTTCGCCG CTTTCAGTGG 282 0 

TGGTCATAGT GCTGGATTGG TAATAAGACA AAGCAAAGAA GTCCACGGTG CCTCTTTTAA 2880 

GGATCTCTTC TTCCCACGGC TCTATGTCGA TGGTGATATC GTGATCGCGC CAATAACGTT 2 94 0 

TGGCAAAATA GGGATAGCGA CCTTTCACTT GGACATCGCC GCAATAAAAA TTATTGAGTT 3000 

CGGTGGCAGT TTGGACAAGG GCAATATCTT CTGGGTGACT CGTCAGCGGA TAGAGCATAC 3060 

GATAAGCCAG CATACAACCA ATTTTCAGGT TTGGATCGAA CCCATGGGCA AAGCTGCAGA 312 0 

CTCTGGCACT GGCCACAAAT TGATGATGCA GTGCTTGGAG GCGCATTTGG GTGGAATCGA 3180 

TATCAGGGCT GATGAACCGG TTGGTGTCGT CCACATACAT GCCGCCAGCT AAGTAGGCTC 324 0 

CCATCGGTCG GGTTAGCATA TTGATTTCAT TAAAGGTCAG CCAGTAGTGG ACATCATTGT 33 0 0 

GAAAGTTGGC AATGATCGTT TGCGCAAATG TAACATATTC TTCGATCATG TCTCGTGACG 3360 

CCCAGCCATT GAACGCCTTC GTCAGTGCAA TTGGCGATTC AAAATGCGAG ATCGTAACAA 342 0 

GTGGCTCAAT GTTGTAGCGC TTGAGTTCAG CAATCAACGC CGCGTAAAAG GCAAGCCCTT 34 8 0 

CTTTGCTTGG GCCGTCGCTT GCAGAACCGT TTGGGTAAAT TCTCGTCCAG GCGATGGAGA 354 0 
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AGCGATAGAC TTTAAAGCCC ATTTCCGCAA ACAGCGCAAT GTCTTCTTGA TAACGATGAA 3600 

AATGGTCAAT CGCTTCATGG CTGGGATAAA ACGCGTCTGG ACGTACCTCG CGCGTGAGTT 3660 

GACGGGGGAC ATTGTGAGTG CCACCCAGTA ACAAGTCGCT GGTCGACAAC CCTTTGCCGT 3720 

CCACGTTATA CGCGCCTTCA AGTTGATTGG CAGCAGTTGC GCCACCCCAG AGAAAGTTCT 3780 

CGGGAAATTG ACGAATGGAC ATAACGACCT CCTTCATTAG GTTTCGGGGA TGAAACTGAA 3 84 0 

TAGTTTATCG CCTGGGCAGA CAGATGTTTT TTCATGCACT TCAATCCGTT CGGGAGGCGT 3 900 

ATTCGGTAGC AAAACAATCA CCGTGGGATC AAAGCCAGAC TTTTCAATCA GCGGCAAGTC 3 960 

GATTTTAATG AGCGGTTGGC CGACTTTGAC GGATTCACCT TGGGAGACAA GAGGTTTGAA 402 0 

AAAGCGTCCA TCCAGTCGCA CGGTGTCAAT GCCGATGTGG ATCAGCACCT CTTGTCCCGA 4080 

GGCTGTGGTT AAGCCGATTG CGTGGTTCGT TGGATATAAC ATGGAGACAG TGGCATCGGC 4140 

CGGTGCAACA ATGGTGCCGC TTTCAGGAAT AATGGCGACT CCGTGTCCCA GCGTGCCAGC 4200 

TGCAAAAACC TCATCCTGGA CGCGAGCAAG CGGGATCATC TCACCGGCGA CCACACTCTG 4260 

AAAAGGTTGC GGTTGCGTTT TAGCGCTGGT GCTTGCATTG GTCTCGACGG TGGCAAAGAA 4320 

GTAGGTTGAA AGAAAAGTTG CGCCAAATGC GATGGCCACA GTCAGTAAGG CATTGCGGAA 4380 

ATTATCAGGA TTGGCGCCGA TGAAGACAGG GAGGGTGAAG ATCCCCCGGG GAACCGAATG 444 0 

AATAGCGGAC CACCCCGGTG AGCCCGGCAA AAAGACCCAG CCAGTCCCCC GGAAACCACG 4500 

ACGCAGGTTA AGGCGTGTTT ATACTTGAGC GTGACGCCGT ACAGTGCCGG TTCCGTGATG 4560 

CCGGATAACG CGGTGACGCT GGCAAAGAGC GCGATTTGGC GTCCGCGGGT TTGCTTTTCA 4620 

CGCACGGCAA TGGCAGCAGC GGCTCCGGCT TGGGCAATAT TGCTGGCTAA CATGCCGGGA 4680 

CCCATAATCG TTTCACTACC AAACTTGGTC ATGGACAAGG TCGCTAATGG CAAGAGTGAA 4740 

ACATGCATGC CAACCATGAC CAGCAGTGGG GTGAAGGCGC CGACCAGGGT TGGAACGAGC 4800 

CATGGCGTAT GTTGATTAAT GAAGGTGACA GCGGTATAAA GGCCATCGCC TAAAAGACTG 4 860 

CCGATGGGAC CGATGACAAT TAAGGCAATC GGAGCGGTAA TGAGTGCGAC TAACAGCGGT 4 920 

TTGAGCATGG TTTTGATCAT GTTGGGTGCG GCTTTTTCCG CGAATCGTTC GATATAGCTC 4 980 

ATGAACCAGA CGATTAAAAT GATGGGAATG ACGCTTCCAC CATAGGATGC TAGGCGAATG 504 0 

GGCGCACCGA ATAACGCAAT CGGCTTGCCT GCTGCTACCA GCGCTGTGAA GTTAGGGTGA 5100 

AGTAGCACAC CGGCCATCAT CATTGCCAGA TAGGTATTGG TGTTGAACTT CTTGGCGGCG 5160 

CTGACGGCGA GCATGAATGG CAGGAAATAA AATGCGGCAT CAGC CATGAA ACTCAAGGTG 5220 

AGATAGGCAG TGCTTTTTGG ATCGAGGCCC AGTAAAGCTA AGATGGCAAT GACAACTTTG 52 80 

AACATCCCGC CGGCAATGAG AACGGTGATG ATCGGGGCCA TGATGCTGAC GATGGCGTTA 5340 

AGAATACGTT TAACTAAATT TTTTTCTTGG GCTTGTGTCG GTTGATTCGG TTCGCCTGCT 54 00 

TCATGAAGCT GGTATTGCTG TTGGATAGCG GCGTAGTATT TGGTCACGTT AGCACCGATG 5460 

ACGACTTGAG ACTCATCGCC GGCCACCACG GTACTAAGAA CTTCCGGCAT TTTTTCGAGT 552 0 

TGTGCCTGAT TGAATTGCTG CTTATCGCGT AAAGTGAAGC GGAGGCGAGT GGCGCAGTGG 5580 

GTGAGGCTTT TGACATTTTG GATCCCACCT ACAGCAGCCA TGATTTGGGT GGCGATCTTG 564 0 

GCTGGATCAG ACATGGCCAA GGCACCTCCT TAACGCCACG GTCATTTTGC CGCGTTTGAT 5700 

TTGATGCCTG AGTCTTTTAT CCAATCGGTT GCTCGTGCGA CAGTCATGCT TTTGTACTTG 5760 

CAATATGAAT AACCCCCTTC AAAAATAAAC CCTGTTATTG GCAGTAAAAA AACAGACATA 5820 

GCCAAGAAGA TCGTTTGAAC GATAAAACGA TGATCAAAGT TCTGTCTGTT TACCCGGTAA 5880 

CAGTAGATGT GATATCAGCT GTTAAGCGTA TGATAACGGA TACCAAAATA AAAAGCAACC 594 0 

TAATTAGATT GCTTTTTGCA TTATTTGTAT CCAACTATTT ATTATTTATC TAAAAATAAA 6000 

TGATAAATAG CAAGCTAAAT TAAATTGTAC ATAAAATTAA AATGAATACT AACATGTTCA 6060 

TGCCTAATAA TCTCAGCGGC GAATGTTTAG TCAAACTGTT ACGGCTAACG ACTTTTAGGC 612 0 

TGGCTGCCAG TCATCATACG CTTGCGAAAA CGCGGGTGAT ATTCATAGAG AATGAGGGCT 6180 

GCGAGGCCCG ATCAGCCCCA TGATGGTGAC CAGCCAACCA AGCGGTATCC CCGGGGGTGT 6240 

GGTAAGTGAG GGTAAAGGTA GTGGCTTTTT TAGGGACTTT AATCCCCAAT GAAACCGCGA 63 00 

TAATTTTGAA TTTTCACGGA CTGGGTATCT GCTTTGCAGC CTTTTTTGTA AGGGATGGTG 6360 

AGCATGATGT AACCACTTGT TGTTTTTCTT GCGTGGTTTA ACGAATAGAC GGGCCCGTTT 642 0 

TTGGAATGGG TTTTGGCTTA AAGGTGCCGT TTGGGCTTTT TGGGCGGGGT TTTTAAAACC 64 80 

GGTTTTTGCT TTTGAAAAGG GCTTTGGGGC CGGGTTTAAA AGGGGTTGGT ACCCAAAGCG 654 0 

CCCAAAAAAG TGGAATATCC AAAGGGTCCG GATATTTTTG GGGTTTTGGA AAAACCCCCC 6600 

CGAATTTTGA AAAGGGTTCA AAAGGGGTTG GAACCGGGGT GGGGGTCCGC GGTTTTTTTC 6660 
CGGTGGGGA 6669 



<210> 54 



75 



<211> 9731 
<212> DNA 

<213> LACTOBACILLUS RHAMNOSUS 



<400> 54 

GTTGCTGCAA TTGCCATAAG CTCACACCCT TCTTTGACAT GCTTTAAGCG TAGCGGATGG 60 

GCTATACCAT GTCAATCAAC TGGACCGCTG AATTTAAAAA TGAATCAAAT ATTTAAAAAT 120 

CATCAACAGG TATAGCCAGA AAAACAGCCG ACAAATGAGA TAAAACGTCT CACTTGCCGG 180 

CTGTCAGTTT C CGAAAAATC AGCTTTCTAT GATGAGGTTT CCCTACCATT CATAACTGCA 240 

ACTTTTTGAG CTTAAGAATC TTGATCTCAA CGCCTAATGT GACGCTTTCT TTTTGGCGAA 300 

CCACAATCCT GAGAACAGAC TCAACAAAGC GCCTAGGACC ACCATCCACA GAGATTGTTG 360 

CTCCCCTGTT TTCGGAAGGT TGCCTTCTGA TGAGGTGATA ACTTTTGTTT TAGGTGCTGC 420 

AGGCGTCTCA GGTGCCTTAG TCGTTGGCAG AGGTGTTGCT TTGGTGACCT TTTGTCCCTT 4 80 

GCCGGCACGA TGTTGGTCGT TAATTGCCTT AATGCCAGCT ACTTTGGCTT GGTTCACCGC 54 0 

ATCAGCGTTA CCAGCTGCGT CAATCGCTTT CTTTGCTTTA TCAGCTTCTG CGGCAACTGC 600 

TTGCTTTTGC GCTGCCTTTT CTGCATCAGT CAATGTTGGA TCTTGATCAA TTGCCTTGAT 660 

GACTTTAGCA GCTTCGTCGT CAATTGCCTT TTTGGCCGCA TCTTTTTGCG CCGCGATGGT 720 

TTGACCGGAG CGGTGCTGGG CATCAATTGC CTTGATACCA GCTGCTTTGG CTTTGTCTAC 780 

TGCATCGGCA CCTTTTGCCG CATCAATGGC TTTTTTCGCT TTGTCAGCTT CTGTTGCAAC 840 

TGCTTGCTTT TGCGCCGTTT TTTCTGCGTC AGTCAATGTT GGGATCTTGA TCAATTGCCT 900 

TGATGACTTT AGCAGCTTCT TCATCAATGG CTTTCTTAGC GTCATCTTTA CGGGTTGCAA 960 

CTGCTTGTCC TGACTGGTGT TGCGCATCAA TTGCCTTGAT ACCGGCGTCT TTGGCTTTAT 102 0 

CGACTGCATC GGCACTGCCA GCTGCATCAA TCGCTTTCTT CGCTTTGTCA GCTTCTGTTA 1080 

CAACGCCTTG TTTCTGAGCC TTCTTTTCAG CATCAGTCAA TGACGAATCA TGATCAATTG 1140 

CTTCGGTCAC TTTAGCAGCT TCGTCGTCAA TCGCTTTCTT TGCATCGTCT TTACGTGTTG 1200 

CAACTGCTTG TCCTGACTGA TGTTGCGCAT CAATGGCCTT GATGCCTGCA TCTTTGGCCT 1260 

GATCGACTGC ATCGGCACTG CCAGCTGCAT CAATCGCTTT CTTCGCTTTA CCGGCTTCTG 1320 

TCGTCACTGC TTCTTTTTGC TGTTTCTTGG CAGTAGCGGT CAGAGTCGGG TCCTGATCAA 13 80 

TTTCACCTTG AACTTTGGTA GCTTCAGCAT CAATCGCTTT CTTGGCTTCG TCCTTGCTTA 144 0 

AGTCAAAAGC TTTACCAGAG ACGTGTTGAG CATCAATGGC CTTAATACCG GCATTTTTTG 1500 

CTTGGTCAAC CGCTGAAGCA TTAGCAGCAG TATCAATCGC CGCTTTGGCC TTTGTTGCTT 1560 

CGTCTGCAAC GGCTTGTTTT TGACGCTTCT TTTCTGTTGC CGTCAGTGTT GGATCCTGCT 1620 

CAATAGCTTG GCCTACCTTT GCAGCTTCGG CATCAATGGC TTTTTTCGCA GCAGCCTTAC 1680 

GATCGGTGAG CGCTTGGCCG GACTGGTGCT GCGCGTCAAT GATCTGAATG CCTTTGGTCA 1740 

CTGCTTGATC AACGCCATCA GCATTGTCGG CAGTATCAAT CGCCTGCTTA GCTTTCTTGG 1800 

CCTCGTCAGC AACAGCTTGC TTCTGAGTGC CCTTTTCGCT GTCCGTCAAC GTTACATCAT 1860 

GATCAATGGC TTCGCTTACT TTAGCAGCTT CTTCATCAAT GGCTTTCTTA GCAGCATCTT 192 0 

TCCGGATTGC TAGTGCTTGC CCGGATTTGT GTTGCTGGTC GATCGCCTTG ATGCCAGCCT 1980 

TTTGTGCCTG GTCAACGGCA TCAGCATCAC CGGCTGCATC AATTGCCTTC TTGGCCTTGT 2040 

CAGCTTCAGC GATGACGGCC TGCTTTTGTG TTGCCTTTTC AGCATCGGTC AGTGTTGGGT 2100 

CATGATCGAT CGCATCAGTT ATCTTAGCAA CTTCTCCATC AATAGCTTTC TTAGCGTCAT 2160 

CTTTACAAGT ATCGATGCTT TGTCCTGACT TGTGTTGTTC GTCAATTGCC TTGATACCAG 222 0 

CAGATTTTGC CTGATCAATA GCATCCGCAT TTCCAGCTGC ATCAATCGCT TTTTTAGCTT 22 80 

TATCAGCCTC ATCAGCAACT GCCTGCTTCT GCGCTTCTTT TTGAGCAGCC GTCAAAGTGG 234 0 

CTTGTTGATC AATTGCATCA GTAACTTACC GGCTTCAGCA TCAATGGCCT TTTTGGCATC 2400 

TTCTTTTCGA GCATCAACTG TTTGTCCTGA CTTGTGTTGC TCATCGATAG CCCTTGATGC 2460 

CCGGCTGTTT TTGCTTGATC TACAGCATCC GCATCGCCTG CAGCGTCAAT TGCTTTTTTA 2520 

GCTTTATCGG CTTCAGTTGC TACCGCTTGC TTTTGTGCTT CTTTTTGGGC AGCGGTCAGA 2580 

GTTGGATCCT GGTCAATCGC TTTAATCACC TTAGCCGCTT CTTCATCAAT CGCTTGCTTA 2640 

GCGTCATCAT GACGGCTATC AATGGTTTTA CCGGCTTTGT GCTGAGCATC GATGGCTTGA 2700 

ATCCCGGCTG TCTTTGCTTG ATCTACAGCA TCGGCATCCC CGGCAGCATC AATGGCTTGC 2760 

TTAGCTTTGT CGGCTTCTGT CGCAACCCCT TGTTTCTGGG CAGCTTTTTG GGCTTTGGTC 2820 

AACGTGTTAT CCTGATCAAT CGCTGCCGTC ACCTTGGCTG CTTCAGCATC AATGACCTGC 2880 

TTGGCATCGG CTTTACGATC GTCAAGAGCT TGCCCGGAGT GATGTTGGGC GTCAATCGCT 2940 

TTGATCCCGT CAGTCTTGGC CTGGTCGACT GCATCAGCCT GCTTAGCCGC ATCAATCGCT 3000 

TTTTTGGCTT TAGTTGCTTC ATCCGTAACC GCCTGTTTCT GGCTTGCCTT TTCATTCGCG 3060 

GTTAAGGTGG CATCGTGATC AATAGCAGCT GTTTCTTTTG CCGCTTCGGC ATCAATGGCA 3120 
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GTTTTAGCAT CACGCTTCCG ATCTGCGAGT GCCTGACTGG ATTGATGCTG AGCGTCGATT 3180 

GCTTTGATCC CATCACTTTC AGCTTGCTTG ATACCATCAG CATTGCCAGC TGCATCGATA 324 0 

AGCTTTTTGG CTTTGTCTGC TTCAGCGATC CAAGCCTGCT TTTGGTCAGC TTTTTGCGTT 33 00 

GCCGTTAACG TCACATCTTG ATCGATCGCC TTACTTACTT TGGCCGCTTC AGCATCAATG 3 360 

GCCTGTTTTG CTTGCTGCTT TTGCTTGTCA AGTGCCGTTG CGGACTGGTG TTGCGCGTCA 342 0 

ATAGCTTCAA TACCATCAAT TGTTGCTTGA ATCACCGCAT CGGCGTCAGA GGCTTGGTCA 34 80 

ATGGCCGCTT TTGCTTTCGT TGCTTCATCT GCCACTGCCT GCTTTTGTGT AGCCTTTTGG 354 0 

TCGGCTGTCA AAGTGACATC CTGATCAATT GCTTCACTAA CCTTGGCTGC TTCGGCATCA 3 600 

ATTGTTTGTT TGGCCGCCGC CTTTTGCTTA TCCAATGCTA TACCAGTTTG GTATTGGGCA 3 660 

TCGATGGTTT TAATCCCGTC AGCCAGAGCT TGGTCAATCG CATCGGCCAC TAACGTAGCA 372 0 

TCAATAGCAG CTTTAGCTTT AGTTTCCGCA TCTGTGACTG CTTGCTTCTG TGCCTTTTTT 3780 

TCAGCGGCGG TTAAAGTTGG ATCTTGGTCA ATCGCTTTGG TTACTTTTGC GGCTTCAGCA 3 840 

TCAATAGCCT GCTTGGCGTC ATTTTGGCGC GCTTTAATTG CCTGCCCAGA CTGGTGCTGA 3 900 

GCGTCAATCG CTTTGATGCC GTCTGTTTTA GCTTTGTCGA CGGCGTCAGC ATTTTGCCCT 3 960 

TTGTCGATCG CTTGCTTCGC GTTATCGGCT TCGGTTGCAA CTGCCTGTTT TTGCGCCGCT 4 02 0 

TTTTCTGTCG CTGTGAGGGT TTCATCTTGA TCAATGTTGC CCGTTACTTT AGCCGCTTCG 4 0 80 

GCATCAATGG CTTGCTTAGC AGCGGCTTTA CGATCGGCAA CTGCTTGGCC AGCGTGATGT 414 0 

TGGGCGTCAA TCGCTCTGAT CCCGTCATTC TTGGCCTGGT CGACTGCATC AGCCTGCTTA 4200 

GCCGCATCAA TCGCTTCTTT GGCTTTAGTC GCTTCATCGG CAACCGCCTG TTTTTGGCTT 42 60 

GCCTTTTCAT TCGCGGTTAA AGTTGCATCC TGATCAATGG CAGCTGTTTC TTTTGCCGCC 4320 

TCGGCATCAA TCGCCTGTTT GGCATCACGC TTCCGATCTG CGAGTGCCTG ACCGGATTGA 4380 

TGCTGGTCAT AAATTGCTTT AACTCCCGCA TTTTTAGCTT GATCGACCGC GTCAGCATTG 4440 

CCAGCCGCAT CAATGGCTTG ATTGGCTTTA GTGACTTCCA CGGTAATCGC CTGTCTTTGC 4500 

ACTGCTTTCT GGGTCGCAGT CAGCGTCACA TCCTGACCAA TCGCAGCCTG CACCTTATCA 4560 

GCGGTTTCCG CAATTAGCTT TTTGGCTGCT TCTTTGCGTT CGTTCAACGC CAACCCGGCT 4620 

TGGTGTTGGG CATCAATCGC CTTGATACCA TCCGCTTTGG CTTGGTCCAC CGCATCGGCA 4680 

TTCTTGGCAG CATCAATAGC AGCCTTAGCT TGCGTTGCTG CATCAGCGAC TGCTTGCTGT 474 0 

TGCGTTAGTT TTTCCGCTTG CGTCAAGGTC ACATCTTTGG CCAATAGCTG CAATGACTTT 4 800 

AACTGCTTCC GCATCAATCG CCTTTTTGGC ATCTTGTTTG CGAGTGTCTA AAAGCGTGCC 4860 

GCTTTGATGG ACGGCATCAA TGGCTTGGAT GCCTGATGCT TTAGCCTGAT CAACGGTGTC 4920 

CGCATTTTTA GCTGCGTCAA TCGCTGTCTT GGCTTTGACT GCTTCATCCG TAACTTTTTG 4 980 

CTTCTGAGTG GCTTTCTCAG CGCTGGTTAA CGTGACATCT TGGTCAATGG CGTCATTAAT 504 0 

TTTAGCAGCT TCGGCATCAA TGGCTTTTTT AGCATCAACT TTGCGCGTAT CTAAAAGTGC 5100 

ACCTGATTGA TGCCCATCGT CAATGGCTTG AATGCCTGCT TTTTCAGCCT GAATAACACC 5160 

ATCGGCATCC TGCGCTTTGG CGATGGTATC TTTAGCCTTG GTTGCTTCAG CAGCAAAGGT 5220 

CTGCTTTTGG GCCGCCTTTT CTTGGCTCGT TAAAGTAGGA TCTTGATCAA TCGCTTCGCC 52 80 

AACTTTGGCA GCTTCAGCGT CAATGGCCGC TTGTGCATCA GTTTTACGCT TAGCTAAATC 534 0 

CATTCCCAGC CGATGTTGCG CATCGATGGC TTTAATCCCA TCTGCTTGCG CTTTGGCGAT 54 00 

TTCATCAGCA TTCCGCGCCG AATCAATTGC GGTCTTGGCT TTAGCAGTTT CATCGGCAAC 5460 

GCCTTGCTTT TGCGCCTTTT TTTCAGCACT GGTCAAAGTC GGATCTTGCT CAATTGCCGT 5520 

TAAAACTTTG GCGGCTTCCT TGTCAATTGC CTGCTTAGCC TTGGTTTTCT GGGTATCTAA 5580 

ATCTGCACCA ATTTGATGTT TCGCATCAAT GGCTTTAATC CCATCAGCTT GGGCCTGAAG 5640 

AATGGCATCT GCGTTTTGAG CCTGGTCAAT CGCTGCTTTG GCTTTAGCCG CTTCGTCAGC 5700 

TACTGCCTGC TTCTGGGCGT CCTTTTCGGT ACTGGTTAGC GTGTCATCTT GGTTGATGGC 5760 

ATCGGTTATT TTGGCCGCTT CGGCATCGAT CGCTTGTTTA GCACTATCTT TGCGGGTCGC 582 0 

CAAATCGGTA CCTGCCTGAT GTTGGGCATC AATTGCCTTG ATGCCATCAT CTTTCGCTTG 5880 

GATCACCCCA TCAATGGTCT TCGCTTGATC AATGGCAGTC TTAGCTTTGG TCGCTTCATC 594 0 

ACCAACGCCT TGCTTCTGGG CCGTCTTGTC TTTGGCCGTC AGAGTCGGGT CTTGATCAAT 6000 

AGCATCCTTG ACTTTGGCCG CTTCGGCATC AATTGCGTCT TTAGCTTGAG CTTTACGCGT 6060 

ATCGAAGTCA GCGCCTTGCT TGTGTTGGGC ATCAATTGCT TTAATCCCAT CATCTTTAGC 612 0 

TTTATCGATG GCTTCAATCG TTTGGGCCTG ATCAATCGCC GTCTTGGCTT TCGCGGCTTC 6180 

ATCAGCAACT CCTTGCTTTT GGGCCGCTTT TTCGCTAGTA GCTAAGGTTG AATCCTGCTC 624 0 

AATCTCAGCA GTCACTTTAG CCGCTTCGGC ATCAATCGCC TGCTTAGCTT CTTCTCGGCG 6300 

CACGTTGAGT CCGGTTCCAG GCTGATGTTG GGCATCGATT GCTGCAATGC CGGCATCTCG 6360 

CGCCTGCTGA ACCCCTGTTT CGGTTTGCGC TTGGTCGATT GCCGCCTTGG CCTTGGTTGC 642 0 

TTCGGCTGCA ACGCCATCTT TTTGCTTTGC CTTTTCCGTT GCCGTTAAAG TCGGATCCTG 64 8 0 

CTCAATTTCA GCGCTGACTT TGGCGGCTTC GGCATCAATA TCTCGTTTAG CCTGTTCCTT 654 0 
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ATGCGCGTTT AAAACGATTT CCTGAATGAG CTTGTCAAAG TCCTCGTCAA CCGTGATTGG 6600 

GTCGACTTTT TCTTTAACTT CTTCTTGAAC CGGTTTAGGA TCCTTGGCCG TGTCATCAAT 6660 

CGCCTTTTTC TTCATGGCTT CTAAAAGTTT GGGTTGAGTG C AGG AC C AAA ATCGTTGTAC 6720 

TCAAGAATGC GAGTGGATCG AAATGCTGGA TGAATAGGGT GTTTCCCTTC AATCCGATTG 6780 

GTTTCCATCC GAACAGCAAT CCAATCCTCG GGCATAATCT TATGCGCCTG CATGTAGATG 684 0 

ACGGCATCTG CTCGTCCACC TAGTTGATGA CTAACGCTTT TACCATCACT ACCATCCCAG 6900 

CGCCGTGCAA ATTCTCTGTT CTTGTTAAGA CTTGTAATAA CCGCTGGGAC CAGCCCATCA 6960 

GGTGAAATCA CAACCCGCTT GATTTTTCCT TCTAAGGCAT CGTTAAACGA ATACCCAAAC 7020 

TCCAAATACC GATCCAAGCC ATCTGATTCA AGCGAGCCGA ACCGAATTGG AATTTTGAAG 7080 

GTATCCGTAC CTTCGTCATA TACCACGGCG TCGTTGCTAT ATTGGAATGT GATGCTATTT 7140 

ATAAGCTTCC TATAGCTCGA ACCATCGGCA CCACCCAAAT GGATATCACC AGCCTGGGGC 7200 

TTATTCGCTG CCAATACGAC ACCGCTTGAA TCCCAAAGAC CAATTGAAAT CAGTCCCGTG 7260 

GCTAATAGTA ATATCAGTCT CCCCTTTTTC ACTTCAACAT GCCTCCCTTT TATTGAACCC 7320 

AAAACAGCAA ACAATTAAGT TAACCCTACC CATTCTCAAA ATATTTGATA TAAATTATTA 73 80 

CATTTTGAAA GGCGAGTTCT TAATAATTGA AACAACAAGC ATTATCACTT TATAATTTAT 744 0 

GGTGAACCAA GCAATGCTTA TGCAATATGT CATTAGTATA AATAAATCAA TGATTGGTTC 7500 

TAGTTCAAAG CATGCTTAAC GTTAGGCAAG TTTTGATAGT AGCAACCTAC TTGGGAAGGT 7560 

AAGTTTATGG AAGAACTATT GGAAAGTAGC CTGCTCAAGC ACTACGAAAT CATTAGTTTT 7620 

CTGCTTGACA AGGAATGGGT GACCATTAAG CAGGTGGCTG AAGAAACCCG GATCCCGGCA 7680 

CGCACCATCC GCCAAAATAT TGGTACCATC AATCAATATA TTGCCCCGGC AAAAATCGAA 7740 

AGTAGC C AAC GCTATGGAAT TCGATTGGCT TATGACTCAG CCCATAATCC CTTATATATC 7800 

TATGCAGCTA TTTATCGTCA GTCAACGCGT TTTTTGATAC TAGAGCAAAT TTTTCTGCAC 7860 

CATTATTTAT CAATTGCTCA ATTTTCCGAA GCACTTTTCA TTAGTGAATC AACATTAAAA 792 0 

CGACATATGC AAGTTTTAAA CCAGATTCTA CCGCACTATG GATTTCATAT TGACACGCAA 7980 

ACCCTAGATA TTATTGGCGA TGAAAAGAAA ATCCACTTTT TTTATTACAC TTATTTACTA 8040 

GAGAGATATT GGTTTATCGA TGATTTTCTG CCACAGGATG AATTAAAACT AATTGCTGCT 8100 

ATCATCTCAG AGTTTTTCGC ACATTATCCG ACACTGACAA CCCCCAGATA CCAGTCTTTT 8160 

TCTTTTATCA ACAAGTTACG CGCGACGATC TTCGTTTGCC TCAAACGCAA CAGTCGCGGG 8220 

CACACGTTTG AAAATGCGAC CCCGGCAATC GAAAATGCAA CCTTCTCGCC AGAACTGCGC 82 80 

CAATCAATTG CACGCTGCTA TAAGATTGAC TGGTCCTCAT TAGTTTTCTC GCATCTGTTC 834 0 

TATCTCTTTT TTAATCCTCG AAATGCTTGG TCTTACGCCG ATCTGCTCAC TAAAACACAT 8400 

CAGGATGCTG AAATTCGCGC GATCCATCGC GCACTTACGC ATTTTCTTGA CATGGTCGTT 8460 

GCAACTGAAC ATCTATCGTT ACCAAATCGC GAACAAGTTC TACTGCGCTT GTATAACGCC 852 0 

ATCGAATATA CGTGGGGTCC GACAAAAATC CTGTACAGTC CGAGCGAAGC TTTCTTTGCG 8580 

AGCATGAACC AATTTAGCAA GACTTTTATT CGTCAGGCCA GACAGACACT GGTTACTGCA 864 0 

CTGAGAAATG AAAAAGTCAA CGTTCGAATT GATGATGCTT TCATCACCAA ACTGTTATTT 8700 

ACTTTGGTGA CATCAGGGGA GACGCTGCCG CTGCAATTAG AGCAAAAAGC CCCGAAAGTC 8760 

CGAACCGGGC TCTTCTTCAA TACGAGTTTT GAGCATAGTC ACTTTTTGCT GAATGAACTC 882 0 

AATTACCATT TACGTTCGAA CCTCAAACTC GAGCTTGTCC CGGCCAGTAC CTTAGCAGAG 8880 

TTAAAAACCG TTGCCCGCCA ATTTGACCTG ATCATTACCA ATCTCCCCTT ACTCAATTTG 894 0 

CCAAATTGCC AGGTGGTCGC CATTCAGCCT CATCCCACGC CGGAAGACTT CGATAATATT 9000 

TTGGCTGCTT ATAATCGGAT TATTAATGCC AAAAGTCTGG AAAGTTCCGT ATCGTAAGCT 9060 

CCCAACGACT TTTCACGGAA CCGAACGCAT ACAAAAAGCC GTTTGACAAA ATCGCTATGT 912 0 

CAAACGGCTT TTTGCTTCTG ATCGGTCTGA TGTCAATCCG ATATTTATGA AATGGAGGAG 9180 

ATAGGATTCG AACCTATGAA CCCGAAGGAG CGGATTTACA GTCCGCCGCG TTTAGCCTCT 9240 

TGGCTACTCC TCCATGCGAT TGATATAAAT CAACTTTAAT AGTGTACAAA AAGAGGTTAT 93 00 

AAAAATCAAC CATTTTCAGG TAGTTTTTAT AACCTCCGAT ACTTAATTTT TTGCTTAATC 93 60 

TGTCAAAGCT GCGGGCACTT CCAATGTGAC TAATGTGTCG CGCCATTCCG TCAACCAGTC 942 0 

TGTACTTTGC CATTCAAAAA GGCGTTTAAG CCCATAGCCC AGCGGTTGAT GATAATAAGT 94 80 

TGTCTTGCCT AGCAGCTTAG GGGCATCGCG AAAATGCTCA TGACCAAACA CCACGGCACT 954 0 

AGCCCGATTT GTCAACAGAT CGCCTAGTTT TGCCGATCAT CATGATTCCC CCCATCATGC 960 0 

CATGTTAAAC TAGCGGCATT GTAACCATGA TGCGAGGAAA AAACAATTAA AGTGACTTGG 966 0 

TGTGCTAAAT ATCACCCGTT ACCTTCAAAT CAAATCGCCA TCAGTGGCTG ATACGTTATT 972 0 
CAGCGGTCAC T 9731 
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<210> 55 
<211> 6422 
<212> DNA 

<213> LACTOBACILLUS RHAMNOSUS 
<400> 55 

GTTGGCAAAG CGTTCTGGAA AAATCTGGTA CCAAACTGTC TGTTTAACCC AATCAGGCGT 60 

TTTAACCCGA TCAATCGCAT GAAAATACGG CATCCGAAAA TAGTTTTCCG CCTTATGTCG 12 0 

TGCTGCCGCG TGATTTTCTC GGACGCCGCG ATCACCATAC AACCACACAG CGCCATCTTG 180 

GCCGGTAACT TCAAATAAAT ATTGCAGGCG GCGATAAGGA GCTTCGAGTG TCACCTCCCA 24 0 

GTGATCCCTA GTTTGCCCGT GACCTATCAA ATGCATCGAC CGGCGCTGAT AAATCAACTT 3 00 

ATTAGTGCCA TCTGCATCAG GCAGTTGCCA ATAAGGATCG CCATACAGAA CCGTCACCTT 3 60 

CGCAACATCG GCACGTGCCG TGTGAAATCG CACACGCATT GCCTCATCCG TATATAAGAA 420 

ACAATCTTCA CTTTCCGGGC GATGCAACAA AGCAGCTAAG TTCATAATCC GCCCTTCTTT 4 80 

CTTCATAAGT AACAAAATCC TGCCAAAAAA CGGTATCTAT ACAGCGATCA TACCGCCTTC 54 0 

ATATCAGGCG CTCAAACAAT TCGCATCAGC GTGTTTGCCC TCCGCTTAAC TGAATATCGT 600 

TTAATGTCAT TTAGGCTACA ATCATAACAG TCTATTGGCG GTTCATCATT AGGGCATCAT 660 

ACAAGGCGTC AGGGCCCGAT GCGTCAGAGC CCGATGACCT TGATCATTGA ATGGGGCTGC 720 

CACGCTCAGG ACAAAATAAA TAGGCATCAG CGTCATCTCT GACCGCTAAT GCCTATTTGT 780 

GTTACACCAA CACTCATCTG CCAAAAAGCC TTCATGCTAG CGTAAATTTT ATTAATACCG 840 

CGCTTTTAAT GCCCGCTGAA CCTCACGCTC TTGATCCTTA CGCTTTAAGG TTTCGCGCTT 900 

ATCATAGTTG TGCTTACCTT CCGCAACGCC GATCAACACT TTGGCATAAC CATGTTTAAG 960 

ATACATCCGC AACGGAACCA AAGTAACTCC TTGGCGCGCC GTCATTTGAC CGAGCTTGCG 1020 

AATTTCTTTT TTATGCAGCA ACAGTTTACG GTTACGCATC GGATCAACGT TAAACAAATT 1080 

GCCTTCTTTG TAAGGACTGA TATGCACATT TTCAAGCCAA GCCTCGTTGT TGCGAATACG 1140 

GGCAAAGCCA TCACGCAAAT TGAGCTTGCC ATCGCGCACA GATTTAATCT CGGTACCTGT 1200 

CAAAGCAATC CCGGCCTCAT AGGTATCAAG AATGTTGTAA TCATGACCGG CCTTTTTATT 1260 

CTGGGCGAGC AGGTTGTCAG GTTTTTGTCG ATGTTTCTTC GCCATTGAAC CATCCCCTCG 132 0 

TATATTTAAA AGTTGCCAGC GTTATTTAGT CCCGCGCTTG GCGTTATAAT GTTTACCTTG 13 80 

ATGAGGCGCA CCTGCTGGCT TATGTGGTCG TTGATTATTG GGCTGATTAC GATTACCACC 1440 

ACGCCCATTG TTCCCGAAGC TCGGGCGACT GCCATTTGAG CGTCGATCAC GGCGATCATC 1500 

TTTTTTAACC AACTTGCCTA AATCGCTGGA AAGCGTTTTT TCGTCTGGAA TCAATGAAAA 1560 

GTCAACTTGC CGCTGATCGA TGTCCACATT GTCTAACTTC ACGCGCAACG ATTGCCCGAT 162 0 

TCGATAAGTC CGCTTGGTGC GTTCACCGAC TAAGGCCATT TGACTTTCGA CAAACGAATA 1680 

GTAATCATCG CTCATTCGTG TGATGTGAAC CAAGCCTTCA ACGGTGTTTG GCAGTGCCAC 174 0 

AAACATCCCG AAGCTCGTGA CACCGCTGAC AACGGCGTCA AATTCTTCGC CAACCTTATC 1800 

AGCCATGTAT TCAGCTTTCT TCAGGTCATC AACGGCACGC TCGGCATCAA TGCTGCGACG 1860 

TTCGGCCATC GATGCTTGGG TCGCAATATC AGGCAGCTTC TTATTCCAAG ACGTCTTCAC 192 0 

GTCATCGGTG GTGCCTTCCA GAGCGTAATC CCGAATCAAG CGGTGCACAA CCAAGTCAGG 1980 

ATAACGCCGG ATCGGGCTTG TGAAGTGACA ATAGTATTTT GCCGCTAAGC CAAAATGCCC 2 04 0 

CAGCGGATCT GGTGAGTACC GTGCCTGTTT CAAGCTCCGC AATAATTTAA CATTGACCAT 2100 

GGCTTCTTCT GGCGTGCCAG TTACATCGGT TACAACATCT TGCAGTTGTT TAGGAGTGAT 2160 

CTCCTTGCCT TTTTTCATCG GTACCGTGAT CCCGAAACTG GCAATGAACT CCATGAATTC 222 0 

CTTGACGCGA TCTGCATCCG GGGTTTCATG TACCCGATAG AGGAATGGTA AATGCTGCTT 22 80 

GTTGTAGTGC TCAGCCACGG TTTCATTTGC TGCCAGCATG AAGGATTCAA TCATGCGCTC 234 0 

TGAGACGCCG CGTTCGCGCA GCACAATGTC AGTTGGATGA CCCATATCAT CCACAATGAT 24 00 

TTTGGCTTCG TTTTCTTCAA AATCAATGGC ACCGCGAGCA TGACGCATTT TATACAAGAT 24 60 

CTGATGCAAT TCAACCATGT CTTCAAACAT GGGTACCAGT TCTTGATATT CGGCCATGAC 2520 

TTCCGGGTCG TGATCGGTCA CGATTTTATT CACATTGTTG TAGGTCATCC GGGCATGACT 2580 

CTTGATCACA CTTTGATAAA TCTCGTGGTT TACGACATGA CCATCATGAT CGATTTCCAT 2 64 0 

ATCACATGAC ATTGCCAATC GATCTACACC TGGATTTAAC GAACAAATGC CATTGGATAG 2 700 

TCGAAATGGC AGCATTGGAA TGACGCGATC AACCAAGTAC GTACTGGTAC CACGATCAAA 2 760 

TGCTTCTTGA TCCAACGCAG AGCCTTCCGT CACATAATGC GAAACATCGG CAATGTGAAC 2 82 0 

CCCAAGATGG AAGTTTCCAT TTGGTAATTT CCAAACCACC ACGGCATCGT CAAAGTCTTT 2880 

ACTGTCATCC CCGTCAATCG TGACAACAGC CTGATCGGTA ATATCTTTGC GACCAACTCG 2 94 0 

TTCTTCTGGC GTAACGTGAT CGGGAATGGC ATTGGTCTGA TCCATCACTT CATCCGGAAA 3000 

TTCCGTTTTG ATATGGTTTT GCATGACCAG CGACATAATA TCAACGCCAG GATCATTCTT 3 060 
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GTTGCCTAAC GTCTCGACAA CGATCCCATA CATCAACTTG GGATGATATT CGGTTGGAAA 3120 

TTCAGTAATC TCCGTCACGG TCATATCGCC GAGTTGCGGA ATATTACCGG TATCTTTAAC 3180 

ATAAACCGGA AAATTCTTCA GTTTCTTTTC ATGACTAACC ACCATTCCGA TAAATCCAGA 324 0 

CTTAGCCCGA TCTTTATCGG AAAATGGTTT GAATTCACCA ACCAGTGTGG TTAAACTGCG 3 300 

CTGCACAATC TTAGTGATTT CGCCTTCAGG TCCGCGACTA TCATTGGGAC GGGCTTCACG 33 60 

AACGATCCGC ACTTCAACGG TATCGCCATC AAGCGCAAAA TCGGTGTTCA TCGCCGGTAC 3420 

ATAAACATCA TTGTCCAAGC CCTCAACTGC CACGAAGCCA AAGCCTTTTT CGTTGCCGCG 3480 

GAAAGTGCCG GTCAAGACTT TAGGCGCGCC GCCCAATGCA TAACGTCCTT CGTGATTGGC 3540 

GTGAATCAGG TTATCATTTT CCATACCGTT TAACGCCTGG ACGAGTACTT TAAAATCGCC 3600 

GCCTTCACTT AACTTAAGTG CGCGACTGAG TGTTTGAACC GAATAATCAA TGTTCGGATT 3660 

CTTACGAAAT GTTGCTAATA GTTCATTACG AATATGGCCA ACTGTGGTCA TGCTATCCCT 3 720 

CGTTTTCTTG TTGCATAAAT GCGATTACGT CTTCTTCTAA TGCGTGATGG GCCGAGTTAA 3 780 

CGGTAATGAC ATGCTTGGCA TCATCATACC AATGAAAATC AACGCGTGCA GCATTGATTA 3 840 

AGGCATCGCG TAATTGATAC GCTAATCGAC CATCAACTAA TTCATCCTGA CCGGCTTGTC 3 900 

CAATAAAAGT CGGCTGTTTG ACTAAATTTA AATCAGCAGC AACCGTCGTG GCAAACTGAT 3 960 

CGATTGCGGC CAACTGTCCC GGCAAATATG CCAGAATCTG TGTGCTTTCA TCTGATTTGC 4 020 

CTGCTAACCG ATTCATATAC TCGGCATACT TTAAAAAACC CGGTACTAAG TGATGTTTGC 4 080 

CCGGCAAAAT CGGGGATGAA AAAACACCGC CTGCTGTAAT CCCTGGCAAG GTTTCTAGCG 414 0 

CCTTCATCGC AAAAATACCT CCCAGTGATA AGCCAAAAAC AAACACCTTG GCGTATTTTG 4200 

CGGTCATATG CGCAACCGCG GCACTACTTT CTGCCCACCA AATATCCGGG TTGCCTTTTG 4260 

TCAAAATATC TAACGGCTCC ACTGTCCCAT GCCCGGAAAA AAGCGGAACA TAAACCCCAT 4 320 

AACCGGATCG CTGCAAGGCC CGCGCCATAA AATTCATATC ATTGGGGCTA CCCGTGTATG 4 380 

CATGTAACAA TACCACGCCA GTATCGGTAC CTTCATATTC GAATGGTTGT GGTTTGCGGA 4440 

AAATCATGAT CAATCATCCT TCGTGACAAT CGATTAGCAA GCAATCCTAA AAGACCGCCA 4 500 

ACCGATAACT GCCTGTTGCC CTGCCTGACA TAAAGAGCTT AAATTAAATG GTTATGTCAG 4 560 

CATACTGCAG ATTTTATGTA CTCTGCAAAA AAAGTCTCCT GAATGTTCCA GGAGACTTTG 462 0 

TTTTAGTGGG CTTCCAGATA AACCAGCGCG ATGGCAAGCC CAAAGAAAAT GACACCCAGT 4 680 

ACGACGGTGA CTTTCTCCAT AAACGCTTCA AAACCGCGCG ATTTCGTCTT CCCAAAAAGA 4740 

TCTGTTGCTC CACCGGACAA TGCGCTTAAA GCGTCCTGTT GTTTGCTTGG GTGCATTTAA 4 800 

AGTTGCGATC ACGATCAAAA CCGATTCGAT TTGGGCACTG GCGATTTCAA ACGATTGCAA 4 860 

CCTTGTTTTC AGGTCTGATT ATGTTAGTCG TTGGACTGGA CGTGGTGCTT GATGGCTACC 4 920 

ATGGTTTGCA GGCATGGTAT CAAGGTAAGG TGCAAGTTCC CGGTGTTTTG GCGGTTTATG 4 980 

TGAGCTTGGC TGCGGGGGTG GCCATGGCGA GTGTTTCGTT GATGAATCAT ATTCGCGCCA 504 0 

AGCAATTGGA CAGCAGCGTT TTACGGACAG CGTCTAAAGA CAGTTTTTCC GATGCTGCGA 5100 

CTAGCGGTGG GACTTTACTG GCCATTCTAG GTGCGAAAGC TGGGTGGCTG TGGCTGGATG 5160 

GCGGCGCAGC GATTGCGGTC GGCCTTTTGA TTTTATATGC CGCTTGGACA ATTCTTCGTG 522 0 

ACGCCATTTT TGAATTGACA GATGGGTTTG ACACCAAGAA AATTGCGGCT TATCGGCAAA 5280 

CGATTACGCA GGTTCCGGGA GTTCTCGGGG TTCAAAGCAT TGAAGCGCGT TATGCCGGCG 5340 

ATGCGGTGTT GTTGACGATC GGCATTCGGG TGGATCCGAC AATGAC CGTG GCGGATTCTT 5400 

ATGAATTAGG CGAACGAGTC GAACGCAAAT TGATGGATGC GTACGATATT TTGGATGCCG 5460 

ATGTTAAAAC TTATCCGGCC GATTTAACAC CGGAAGATGC GCCGCAAGAT CCGTAAGCTT 552 0 

GCGGTGGATT TTCCGAAACG AGGCTTTTGG GAGTTAGCGC GCGGTTTTCG TGGATGAGTT 5580 

TAACGACTGC CTCTGTACAA ATAGCGTGCA TGTGTTAAAA TTTGAGCTAT AAAATTTACC 564 0 

AGCTGAGTCG CAGTAGTGTT ATCTAGGTAG GCCTTCAGAA AAACGGTGGT TGCTGCAAAC 5700 

CGTTCCGCCT GATAGCACGA ATTACAGCTC AATGAATTCT GGCCGCGGGT CATGCCGATA 5760 

TCCATGAGAG TGATGCAAAG CATAATTTGG GTGGTACCGC GGTGAAAGTC GTCCCTGATC 582 0 

TTAGTTGATC AGGGACGACT TTTTTCGTAA TCAGGTACAT TTTGGCTCGA GGCTAACGTG 5880 

CTGATCATGC TAGCCATATC GTAACGAGGA GGATTTTTCT AATGACAGAA ACACAGCAAG 594 0 

GACAGATTTT AGATGAATTA AAGTGGCGGG GTGCGCTGAA TCAGCTGACC GATGAATCTG 6000 

GGCTGCGCAA GTTAACCGAA GAAAAGGCGG TTAGCGTATA CTGTGGTACC GACCCAACTG 6060 

GCGATTCTCT GCATGTCGGC CATCTGATTC CTTTCATGAT TCTCAAGCGC TTCCAGTTAA 6120 

TGGGACATCG ACCGGTCATT TTAATCGGTG GCGGAACCGG TTCGATTGGG GATCCATCTG 6180 

GCCGCAACTC GGAAAGGGTC TTGCAGACAA TGGAGACCAT TGCGACGAAC AAGAAGAAAC 6240 

TGACGGCACA GATGGAGAAT CTGTTTGGAA CCGATGATTT TCGAATTGTG GACAATTACG 6300 

ATTGGCTTTC CAAAATCTCG ATGCTCGACT TTTTACGGGA TTACGGCAAG TTGTTCTCGG 63 60 

TGAATAACAT GCTGAATAAG GAAGTCGTGG CAAGTCGGCT TGAGACCGCA TTTCGTTACA 64 20 
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<210> 56 
<211> 3572 
<212> DNA 

<213> LACTOBACILLUS RHAMNOSUS 



<400> 56 

ACCAATATTC CTAAACGGGC ATTGCTACCG GCAGGCATTA CGGGTGGCGT GTCGTGGTGT 60 

GCGTATTGGC TGATTAGTCT TCAGGATCAT AGCCTAGTGT TGCCTAACTT TACCGCAACC 120 

GTGGTGATTG GCTTGTTAGG TAATTATTTT GCCATCCGTC ATCGGGTGCC GGTCAATACC 180 

ATTTACATAC CAAGCTTAGT CTCACTTGTC CCAGGCGGCA TTGCGTATCT AGGCGCGCGT 240 

AGTTTTACCA TGGGAAAAGC CGCGAGTGCA GCCCAGCAGA TTTATAATGT CATCTTGATT 300 

GCCATGGCCT TGGCAGTCGG GTTTGTCGTG GCGGAGGTTA TTTTCAAAGC CATGCGCCCA 360 

TTTTTGATTC GCTTCATTGC TAAGTT AC C A AAAGTTCAGA CAAAATCACG GAGGGGAAAA 42 0 

TCAGCATGAG TTTATTGGCA ACCTTGTTAC AGGCGCTGGA TGACGATGAA CAGGAAATGA 4 80 

TTGCGATTCG CCGGCAGCTG CATGCACATC CGGAAGTATC GTTTCACGAG AAACAAACGG 540 

CTGCTTATAT CAAAGCCTAT TACGCTGCGT TGGATATGCC AGTCGTGCCA TGTGGTGACG 600 

GTTATGGCAT GTACGTCGAT ATTGAAGGCG GGCAGCCGGG GCCGAAATTG GCGTTACGGG 660 

CGGACTTTGA TGCGTTGGCG ATTCAGGAAG ATAATGAGCT CCCGTTTAAA TCGCAAAATC 720 

CCGGGGTCAT GCACGCTTGC GGCCATGATG CGCACACGGC TTACTTATTG GTATTGGCCA 780 

AGGAATTGAA CAAAATTAAA ACCCAACTGT CAGGTTCAAT TCCGATCATT CATCAACCTG 840 

CAGAAGAAGT ATCGCCTGGT GGGGCAAAAG GCATGATTGC AGCTGGGGTC TTAGAGGGGG 900 

TTACGAATGT CATCGGGGTT CATGTGATGT CGTCAATGCC AACGGGACTC ATCGGCTATC 960 

ATACCGGCGC AACCCAAACT GGCCGGGCCA ATTTTACCGA TACGATTATC GGCAAAGGCG 102 0 

GCCACGCTTC CATGCCGCAT TTGAGCAACG ATGCGATTGT GGCTGGCAGT TATTTGGTCA 108 0 

CGGCGCTCCA AACCATCGTA TCGCGGCGAA TCGATCCTTT TGATACGGCC AGCGTCACGA 114 0 

TCGGTTCGTT TGACGGGGTT GGCTCATTTA ACGCCATCAA ACAGGCGGTG GTGTTAAAAG 12 00 

GCGACGTGCG CGTGATGAAG GAAAGT AC C C GGCAGACAAT TCATCAGCAA ATTGTGACGA 12 60 

TGAATCACGG GTTAGAAGCC ATGTTTGGGG TACAAACCAA GCTGGATTAT GACGACAATT 1320 

ATCCGGTTTT GATCAATGAT GCGACGTTGA CGAATCAGGC CATGGCAGCG ATCAAAGCAG 13 80 

CCAAGATTCC CCAAATCACG GCGATCAAGG ATACCGGCGT CCAGGATCCG TCTGAAGATT 144 0 

TTGCTTATTT TGCGCAGAAG GTTCCGAGCA GCTTCTTCTA CATCGGCTGT CAGCTGCCTG 1500 

ATGGCTCAAA CCATCCCCAC CACAGTCCTG ACTTTATGCT GGACGAAGAT GCCATTCTAA 1560 

TCGCGGCCAA GGCTGTAGCT GCTGCGACAT TGGGGTATTT GGATCAAAAT AAAACCGTAC 1620 

AGTAGTGGCA AAAAATTAGT TGCAAGCGGC TGATGCCTTT GACATTATGA GATAATACGG 1680 

GATAAAGTTA TGCGGCGAGC TGCTAAGGAG ATTAGTTTGG ACTAGAAAAA AGAATCGAAG 174 0 

CACTTTGCTG CGATTCTTTT TAAGTTGGAA TTGTTTGCCA AATACTGCAA TTCAAGTTCA 18 00 

TTTTGTTCCC TTCGCTTATC CTATTCATGA TTTCTGGTCT TCGTCTGCGA ATCGCTTGGT 1860 

CAATATTTCT ATTATTGTAA CAACTATCCA AATTATTGGG ACTATTGTTA ATATATTTAA 1920 

AAGAGATTGC ATCAATGTCG CAC CAAGCAG CATTCCGAGA CCAATATTGG CCAAGGCAAG 1980 

AATCACCCAA AAGACAAGCT TAAAAACAGG TTTGCTAAAC ATCAAAAGCT GCGCCTCCGA 2 04 0 

CACCATCCAA ATGATCCAAT CTCTCAATAA CTTCCGGATT TTTGGATTTT GCACCTGATC 2100 

CTGCGACACT GGCACCGGTG AGGTACTTTT GCGCACCAAT GTGGTTAATG GTTTGTCGTT 2160 

TGGCTGCCTT CACAATAGTA GCGTTCTTCA TGTACGTTTC CCTCGTTGAT CAATACATGA 2220 

CGTTGCTTTC TTGTCATTAA AGCGCCGGTT TCCTTACGCC TAATATAGAA CAACAGATCG 22 80 

GTAACGGGAC AAAAATATTT TAACGTTGGG TTTTCCGGAA TAATCGTCAT TTTTTGGAAC 234 0 

AAATAAACGT TAAATCGAGT TTTCTCTACG TTAATTTAAG GAAAAATTCA AGCATGTGAT 24 00 

GATGTACTGT ACGGTCGAGA TTTCAGGTCT TTGAGCCAGA CTCTCAGTAG TGAAACGAAC 24 60 

AAAACAAATC TAGCCGCAGA TGTTATACGG AGGATTAAAA AAGCCTTAGT GAGCATTTCC 252 0 

TCACTAAGGC TTTTCAAATT AACTAACCTG TTGAACATAT CGTTTGATTA TGCAGCCGCT 2580 

TCACTCGTAA CTGCTTCGAC TTTTTCCATT GCAGCCGCAA CTTTTTGCGG CGTCAAAGAT 2 64 0 

TTGTCGACCA AGATGAAGGT TTCTTCTGGC TTGGCTGCAA ATTCGGCTAC TTGAAGGATT 2 700 

TTTTCAGCAA CATTTTCGGT AACGTGTAAA TCTTCAAGGT TTGTCGGCAG ACCAATTTTT 2760 

TCATAGAAAG GCAATAATGA TCGGATCTCG TCATCATCAC CGGTTTCGGC CAGCTGAACC 282 0 
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AAGATACCAT AAGCCACTTT GGAGCCATGT AAAACAGCGT GGGTTTCCGG CAAATATGAA 2 880 

AGTCCGTTAT GCGTCGCGTG GGCACCTGCA GCACGGCCGT CAATACCGCC AAAGCCACCG 2 940 

ACTTCACCAG CAAGACCGAT GATGGTGTCA GCAACTGCTT CAAACGCTGG TGTATCACGA 3 000 

CCGGCATCAA GATCAGCTAA GGCTTGCTCG GCGTTTTTAA ACAGAATTGC CTGAATGGTC 3060 

TTGGCGGAGG CGCGACTCAA TTGACCGTAA GCATTCAGTT GATCGACTTT GTGGCGGGTG 312 0 

ATGCCGTCCA TTTCGTACCA CTTGGCAAGC GTGTCGCCAA TCCCGGCAAC GAAAAAGTCG 3180 

TGCGGTGTGC TAAGCAGTAG GTTGTAATCG ACCAAGGTGA TGTAGGCTGA CTTTTTAAAA 3240 

TATTCTACGT AACTGAAGGT GTGGCCCTGC GCATGATAAA TGGCGGCCAA GGGCGTGAAG 33 00 

GGTGCACAGT TAGAGGCGAG GGTAGGGATG CTGACGAGTT CAGCCCCCAA AGTTTCAGCC 3360 

GCGACTTTCG CGGTGTCGAT CAAGCGGCCG GCACCAATAC CCACCACGGC ATCGGCTTGA 342 0 

CCGATTTCGG CAGCCAAGGC ATGACCGTTC TCGTCACTGG CAGAGCCATC ATAATGATAA 3480 

ACCGGTAAGT TCAACTTGCC AGGATAAGCT TTGGTGAAGG CCGCGAAACT TTTCTCGCCA 3540 
GTAATGACGA CTGGTTTGGT AAAATCCTTT AA 3572 



<210> 57 
<211> 945 
<212> DNA 

<213> LACTOBACILLUS RHAMNOSUS 



<400> 57 

TATAGGCAAG GGCGGATTTT TTGTTTCCTC CTCGGCCTCA ATAAAGTTTG AAGTCAAAAT 60 

GCTATATCGG GTTGCCCGAC TAAAGAATTC GOTTGAGTAT CAACATCTGC ATTTATTGTT 120 

ATTTTGGGAG GAACGTTATG TGGAAAGTTA TTACCGATGC AGTTCCGCAA ATGATAGCAG 180 

CCGGCATTAA ATACACCATT CCAATTGCAC TCGTGTCATT TGCGATCGGC CTGATCATCG 240 

CACTTGTAAC CGCATTGACG CGCATATCGG TTCGTAAAGG TATTTTGATC CGAATCGCAA 3 00 

AAGGAATCGC CGTTTTTTAC GTTTGGCTCT TTCGCTCAAC GCCTTTGCTG GTGCAGTTAT 3 60 

TCATCGTTTT CTTCGGCTTA CCCAGCCTCA TCATCCCGGG TATTTTCCCG CATGGCATCA 42 0 

AGTTAGATCC CGCGGCCGCG GGAATTATAA CATTCTCACT TAACACGGGG GCGTATTGTG 4 80 

CCGAAACGAC CCGCGCCTCG CTGTTGTCGA TTGATTCCGG GCAATGGGAA GCGGCTTATG 540 

CAATTGGATT GCCGCGGCGA CTGGTGCTGC GCGAAATCAT TATTCCTCAA GCACTACGAA 600 

CGGCCATCCC GCCACTGTCA AATAGTTTCA TCAGCCTGAT CAAAGACACA TCCCTTGCTG 660 

CCTCGATCAC CATTGTCGAA ATGTTTCAAG TCAGCCAACA AATCGCGGCG GAAAATTACC 720 

AACCATTACT GATGTACTCA ATCGTTGCGC TTCTGTATGC CATTGTCTGC ACTTTCTTAG 7 80 

CTTGGGGTCA GCGGTATCTC GAAAAATTCA CATCACGCTA CAATGCCAAT GCACAAACCA 840 

CGCAATTATA ATCCGCCATT TTGAAAGGAA GAAAGCTATG TTAAAGAAAA AGTTGTGGTT 900 
CCTGTTGCCG CTTGTGGCCT TGGTAACCTT CACGCTCACC GCTTG 945 



<210> 58 
<211> 5683 
<212> DNA 

<213> LACTOBACILLUS RHAMNOSUS 



<400> 58 

TCAGATAGGA TAGTTGCATG GTTTGCTGGT AGTCTTATTT TAAGATTCCG GACTTGGATA 60 

GGTTAAAGTT ATTTGTCCCA AGTGTTTGGG GGGCATGATT GAATACCACA TGAAATGATC 120 

AAGGAGAGTG GTTTAGAAGA GACTTTTTGA TGAGACTGCA TAGGTCCTAA ACAAAAAATC 180 

TACCTCATTT TTAGAAAATT GAGATTGCGC TATAAGTAGT TTCAAATAAC AAGCGCCGCC 240 

GCTGAGAACT GAAAAAGTTC ATGGTGACGA TGCTTGTTTT CTTGTTAATA AAAAATG AC C 3 00 

CGCCATTAGG CCGCAAACGT TCAATTGCAA GGTACACTTA AAACGGCTTC GATAACCCTT 360 

ATGCTTTAAG GAATACTGAA GCCGTTGGTT TTTTAGCCTT TTCTTATCGT AAACAGTTGG 420 

CTTGAACTTT TGTGAATACA AGACTAGTTT GCTAACGATC CCAGTTAGCT AATCCCATTC 4 80 

AACAATTCCT GACGCAGATT TGCGTAAGCA GGGTCGGCAT AGGCAACATC TGGTGCTAGT 54 0 

TGGAAGAAAG GATTTTTGTA GGTGGCTTTG ATGATGCCGG GGTGCCCGTT CATCACAACG 600 

ATCCGCTGGC CGAGAAACAA CGCTTCGTCA AGATCATGCG TAATGATTAT CACAGCATTT 660 

TGAGTTGCCT GCCATAAGTC AAACAACAGG GCGTGCATAT CGGCACGAGT GTGATTGTCC 72 0 

AGTGCACTAA ATGATTCATC TAGCATGAGT AAGGGTGGCT GGTTAATAAA GGCGCGGGCG 780 
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AGAGCAACTC GTTGTTTTAG GCCGCCGGAA AGGTCATAGA TAGGCTGATT GGCGAAATGG 840 

CGCAGTCCGG CGCGGTCAAG GAGAGCTGGT AGATTGTCAG CTGATTGGTA ACGCATTTTA 900 

GGACCGAATA GAATATTGTC GCGGACATTT AACCACGGAT AAAGTGCCAT TGATTGAAAG 960 

ACGACACCGC GTTCCCATGA CGGGCCTGCG ATAGGGATGC CGTTCATGGT TAAGGTTCCT 1020 

TGACTAGGTG GCAGGTAGCC GGCAATCAGA TTTAGCAAGG TCGTTTTACC AATGCCGGAA 10 80 

GGACCGACAA TGACGGTGGT CGAATTTGAT GCAATGTTTA AGTTAATATT GTGGACAGTT 114 0 

GGTAAGCGCT CATTTTGGTA ACAATAAGCT ACATGATCAA GTGTCAGTAA TGACATGATT 12 00 

GCCCCCTAGT TGAGATATCG CGGTGTAATG AAACGATCGC AGTCTTTTTG ACTCACTGGT 1260 

TTGGTTAATG TTTGTTGGCG CCACATAAAT TGTGCCGTTT CGAAAAATTG CGCGCGAAAT 1320 

TGTCGCGTCA TAAATGTTCG TTGGGATTGA TCGGATAGCC ATTGAGAGGT GCCAATCTGT 13 80 

TTCTTAACGG TGGCAACCGG TAGCGAAAGG CTCTTGGCGG CCGTTCGATA GATGCTTTGA 1440 

GGAAGATCTT GATACTGGCT GTGGATCTTG TTTAAAGTTG CCAATAACGT TCGAAGCACA 1500 

TCTGGCTGTG TTCTTATGAA AGCATCTGTT GCTAGGGTCA CATTGGCGGT TAGGTGACCG 1560 

GTTTGCGCCA TTTGACGACT ATCAATCAGC TGTTTGTTGC CCAATAATGC CGAGAGGCTG 1620 

GGTTCCCAAG TATAAGCACC ATCAATATCA CCACGCTGCC AAGCCGCCAC GATTTCTGGT 1680 

GTTTGCATGT CAAGCACCTC AACCTGATTG GTTAAGTGGT GCTGCTGGAG TAGCATCATC 1740 

AAGCTATAAT GCGATGTTGA GGCAAACGGG GTCGCGATTT TCTTATGCTT GAGTTGTCCC 1800 

CATGTGTCGA TTCCGGCTTT TTGGCGAATT ACCAAGGCCT CGTTACTGCC GATGATGTCG 1860 

TTAATCCACA CTAGTTTAGC GGAAATACCG GCAGCCAGTG CAACCACGGC ATTGGTGTGC 1920 

CCCATGGTTG CCAACTGAAC ATCATTGGCG ATCAAGGCTT TGTTGGCATC TACCCCAGAG 1980 

TCGAAGGCAA TGAACTGAAC GGTTAGCCCT TTTGCTTGAC AGGCTTTCTG CAGTAGGTGA 2 04 0 

CGCTGACGGG CCACGGCCAC ATCGTTAGGA ACCCGAAGGA CGCCGATTTT AATGGTCCCC 2100 

GCTGATGTAG GTGTGGCGTG ACAACTGCTG AGCCCAAGCA AGGAGCAGAT GAGAAGCAAC 2160 

ACCCACAGCC ATAGGCGATG ATGGTTTGTC ATGATGCCCA GTCAACTCCT TCCTTGCCAT 2220 

TTGATGAAAT GCTGACCGAA TCGCTTGAGT AACCAGTCTA GTAACACGCC GGTAAGGCCC 22 80 

ATGACAATGA TATCGACTAT CATGACATCA CTTTTAAGAT AATGCGAAGC GTCGATGACC 2 340 

ATCCACCCAA TGCCACTGGT TGAGGCGATC ATTTCAGCTG ATACAATCGT TGTATAAGCC 24 00 

ATCCCGACAG CAGAACGGAT ACCGGTCATA ATACCGGGCA GTGCGGCTGG AAATACGATA 24 60 

CGGGTAAAGA TTTGCCGAGA ATTAGCGCCT AGCGAGGCGG CATTATGCCG ATAGTCAAGA 252 0 

TTAATACTTG ACACTGCATC GTATGCGGCT AAGTAAATAG GTGGTAGTGC AGCGAGAAAC 25 80 

AAGAGTAAGA TTTTTGAAGA TTCACCAATG CCAAGCCATA AAATAAGTAA GGTATAGTAT 2 640 

GCCAATGGCG GAATCGGGCG AAGAAACTGA ATGATCGGGT CGATAAACTG CCCGGTTTTC 2 7 00 

ACATGATAAG CGCTTAGTAA GCCAAGTGGT GTGCCGCTCA TGACGGCTAG GACAACTGCA 2760 

ACTGTTACCC GTCTCAATGT TAGTAAATAA TGTTCCCAAA AAGGCGTCCC ATTGTATCCG 2 820 

AACTGCAAGA GATTCACCGC TGCTAGCCAA ACTCGTCCCG GCGAAGGCAA AAGAACTGGG 2880 

GACACTAAAT GAAGCCGCGT GGCAAGCCAC CATAGGCTCA AGATAACTGC TGGTATCAAT 2 940 

AGCCACCCAA AATGGCGGGA TAGTCGATGT TTGATGGTCA TGATGGGATC CTCCGTTGGC 3 000 

AAAAGGCTGA AAACCACAAA TGTCTAGACC ACCCAGGCCT AGACATTTGT GGTTGATCTA 3 060 

AAAACCTAGA GCAGGTCGAA GCGATAGTTC GTCACAATTG GTTTCCGATT CTGAGTCGTG 3120 

TCTTCGAAAT ATTCGAATTC ACAGAGATCC AAGAAGGAAC CCGCAATGTT GTAAATATTA 3180 

TGGTAACCTT TATTGCCAAG CGCTCGGGCA ACGTTGTAAC TTCTTTGACC ACTCAAGCAA 324 0 

TGGATATAAA CCGGTTGGTC TCTGGGAATC TCATCAAGAT GTTCGCGAAA ACGACTCATC 3 3 00 

GGAATGTTTT TGGCAGAGAT GATGTGACCT TCTGCAAATT CATCAGGCTC CCGCACGTCA 3 3 60 

ATCAGCATCG CGCCAGCTTC GACTAACGGA CGAACTTGTG AAACCATGAT TTGTTTAAAT 3420 

TCGCCGTTTA AGATATTCGT GGCCACCAGT CCAGCCATAT TCACTGCATT CTTTGCGGTG 34 80 

CTAAAAGTTG GTTGATAGCA TAGTTCCAAG GTCTCAAGAT CCTCAACATA ATTGTGATTG 3540 

GTGATGGCGG TAGCAATAAT ATCAATCTGC TTATCAACAC CGCTTTCACC GATAGCTTGT 3600 

GCGCCGAGAA TTTCACCTGA TGGATACGCG AAGATCAATT TCAGATAGAG CGGTTTAGCG 3660 

CCCGGTATAA GTGCCACTTT ATCTTTAGGG ATCACAAGGG CTTCCCGATA GTCAATTTTG 3720 

GCATCTTGGC ATTGGCGGGC AGTTAAACCG GTGGAAGCCA CATTCATGTT GAAGACTGGC 37 80 

AAACACTGGG ATCCAATCAC GCCACGATTG CGGATTTGAC GACCGAAGGC ATGATCGACG 3 840 

GCTTGCCGCG CCTGTAGTTG TGCTGGGAAG GCTAGATTGA GGCGTGTTGG TTGCCGTAAG 3 900 

AGACGTTGAT AAACTTCAAT GGCATCACCC ACAGCATAAA CATGCGGCAA ATTTGTTTGA 3 960 

AAGGCTTGAT TAACTTGAAT ATTGCCGGTT TTGCCCAACT TGATCCCGCT TTGTTGAGCC 4020 

AACTCCGTAT CCGCTTTAAC GCCAATCGCC ATGATGACGA TATCTGTCGG TAATTCCTTA 4 080 

CCAGAAGCTA AAGTAATGTG GTCATTCTCA ATTGCTGTTA ATGTGTCGTG AACGATTAAC 414 0 

CGAACATCGT TATCGAGCAT TGTTTTTTGG ACAAGTTGTG CCATATCTTG ATCAATGGTG 42 00 
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GCCAGAATGT GGTCCGCGCC TTCGATTAAA TTGACATGGT AACCACCTTT AACCAGATTT 4260 

TCTGCCGCTT CAATGCCGAT AAAACCGCCG CCGATGACGG AAACATTAGT TGCTTTGCGA 432 0 

TCTTTAAGCG CAGTAGCCAA GGCTTTAATG TCGTCAACAT TGCGAATTGT GAAGACATTG 4380 

GTGTTCTGAA TGCCGTGAAT GGATCGCGGC AGAATCGGTA CGGCGCCTGG GGACAGGAAA 444 0 

AGATCATCAT ATGAATCGGT TGTCACTTCC CCAGTACGAA CATCCTTGAC GGTCACCGTT 4500 

TGTGTCTCAG CGTGAATGGC TGTTACCTCA TGATTGACGA TCGCATCAAT ATTATATTGT 4560 

TGCTTAAATT GTTCAGAATC CATCAAAACG ATACTTTCCG CGTCCGGAAT CATGCCAGAT 462 0 

AGGTGATAGG GCAGCGCACA ATTTGAAAAT GAGACATTCG GGCCCTTTTC ATACATCGTA 4680 

ATTTGTGCAG ATTCATCCAA TCTACGTGCG CGTGCCGCGA CAGATGCACC ACCGGCGACG 474 0 

CCACCGATAA CAATAATCTT TTTACTCATG TTGCATATCC TCCTTGAGAA GTTTATTTGG 4800 

TAGATAGGTT GGGCAAAGCG CTAATTTACC TTGGAATAGT TTGATAGCAA AAGCAGCCCC 4860 

TAAGATCAAG AAAAGCATAA AGATATAACC GTGTAACGAA AAGTTGGTGA TAGATGAGTA 4920 

AAGCGCGCCA ATGTTGCAGC CGCGTGCCAT TCGAGAGCCT AGACCCATGA GTGCACCACC 4980 

AAGAGCATAG CCGCTAAAAT CTGCCAACGA CATTTTGAGA TTGGCTTTGA ACCGACCTGC 504 0 

CAGCAAGAAA GCGATGAGTG CCCCAGCAAC AATACCAATG TTGCGAACAG TTCCGCCGTC 5100 

TGCCCACAGG GGACCGCTCA TGGCCTTTGC GGTTTCGTCA AAAGCCGGTG AAGTGAAATG 5160 

CATCCCGAAC AACTGCAGGA ATTTTTGGTC CAGTGGACAA ATGGGGTGTT GACGCAC CAT 5220 

GCTTTATTAG TGGTAATCAT AATGAAGTGG GCAGCAAGTG TGAGTCCAAT TCCTCCAGCC 52 80 

AAAAATGACC AGCGCTCAAT GAATATTTTG TGATACGTTT CCCATGAAAT CCATTTGAGA 5340 

GGCGCGGTGT CGTTCACAGA CAGCGGCTTT TCGTAGTCAG CCCAATCCGA TTGGGGATGT 5400 

AACCAGGGCA CCGGACGCTT TTTTCTTGTT CTCATAGGAC TTCGTTAGCA TTATAAAGCC 5460 

CAAATAGTAG CGCAATCGTG AGAAGGATGG CGCCCCAATA ACCAATATAT TGGGGTAGCC 5520 

ACACGTTAAT TCCAATTTTG CCAATGGCAG TATTGTCAAG CACGTAACCG AAGTATTGCC 5580 

TTGGTGCGGC AAAAAGAAAT GAAGAATGGG AAGGCAATCC AGGCATGACC CTCACCTTCA 564 0 
CCAAAAATCG AATAAGGTTC CGAAAAGCGC ATCCGCCAGC CAT 5683 



<210> 59 
<211> 1258 
<212> DNA 

<213> LACTOBACILLUS RHAMNOSUS 
<400> 59 

TCCAGTCGAA TTAACGGAAG 
AAGATTTCGC CTGATGCGTT 
CCCAGCAGTT TGCATGCTCT 
CAGATTGCTA AATTAATCGG 
GAAGGGGATA ACTGGGTGAT 
CTGATTACGA CCAGTATCGA 
CTGGGATTTG AAGTGACTTA 
TTGAAAGCGG CTATTCGCAA 
ATTGGCAGTA TGCAGCCGAT 
CATTTTCATG TCGATGCTGT 
CCGCGGATTG ATTTTCTCAG 
TTTATCTATG CCAAAGAGGG 
CATGATTGGC GCTCAGGCAC 
CGCTTACTTT TGGCTAATGA 
ATTTTTGAAC ATGTCAGCCA 
TTTGCCCCAC ATGTTTTATG 
GCGTTTGAGG ATCATCAGAT 
ACGGAAAGCA GTACCTTGGC 
CGGGTGAGTT TGGATGAAGC 
GATACGATTT ATGCAAAGTT 
CATTGCCAGT GCGAGGAGTG 

<210> 60 
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GGGCCGGCTG ATGATTTATT TTGATAATAG TGCAACGACG 60 

GGCGACTTAT AACAAGGTCA GCACGGATTT TTTTGGGAAT 12 0 

AGGAACTAAA GCAAATGAGG TTTTGCAGAG TTCGCGAGCC 180 

TGCTAAGCCG GACGAGATTT ATTTTACGAG CGGTGGAACT 240 

TAAAGGCACT GCCATGGCTA AGCGCGAATT TGGCCGTCAT 3 00 

GCATCCGGCT GTGATCAATA CGATGAAACA GCTAGAGAAA 360 

TTTGCCGGTT GATCGGCGCG GTTTTATTCA TATTGACGAT 42 0 

AGATACGATT TTGGTGTCGA TTATGGCGGT TAATAATGAA 4 80 

TGTTCAGGCC GCGCGGGTGT TGGATAATTA TCCGAATATT 54 0 

ACAAVCCGTT GGTAAGGGGT TGGATGCAGC GTTGCAGGAT 600 

TTTTTCCGGC CATAAGTTTC ATGCTCCCCG CGGTACCGGC 660 

TCGCATGCTT GATCCGTTGC TAACCGGTGG CGGTCAGGAA 72 0 

GGAAAATGTT CCGGCGATTG CGGCGATGGC CAAGTCGCTG 780 

AGATGCTAAT GTGGCCCGGC AGCAAGCAGT TCGCAAGCGG 840 

AAAGCCCAAG GTGACGATGT TTAGTCAGTT AACACCGGAT 900 

TTTTGCCATT GCTGGTGTCC GCGGCGAAAC GATTGTTCAT 960 

TTACATTTCC ACAACCAGTG CCTGCTCGAG TAAGAAAGGC 1020 

CGCCATGCAT ACGGACCCGA AAATTGCTAC TTCCGCGATT 1080 

TAATACTTTG GATGAAGCGG ATGCGTTTAA TGCAGCGTTT 114 0 

TGCCAAGCTT GATAAAGCGA CCGTCTAAAC GAGCATCAGC 1200 

GCAGGTTGTC AGTCATAGCG ACTAATACTG CGGACTTG 1258 



<211> 1596 
<212> DNA 

<213> LACTOBACILLUS RHAMNOSUS 



<400> 60 

TCTGCAAATG CAAAACATCG CCACAGCTGG 
CGGTTAACGT ACCATGATGC CGCGGGTGTT 
TTTGATCCAG TTTAGTCAAC GCCATGGAAA 
AGCTTAGCAA CATCATCAGC ATTGTTGTAA 
ACCCCTAATC GTGCCATCAA CGGTTGAGCG 
TGCTCATCTA AAAAGGTGGC CAGATCATGG 
GTTGCCAGAC TCGCCTGATT GCCATAAATC 
CGCAACTGAT CAGACAGGTC GTGTTCGGTT 
AACCAGTGCA GCGCTGTCCC TAATCCGATC 
TATTTAATCG GCCCCTCTGC CCAAGTGCTG 
CCGCCAAACT GAATCGGCGG CATTTTGGCT 
ATCCCCGTTG GCCCATAAAT TTTATGCCCG 
TGCACATCAA CGGGCAAATG TGCCACTGCC 
ACTGCATGCG CCTTTTTGGC AATGGCGGCA 
ACTTGGGCGA TGGCAACCAA ATTGGTCTCA 
TCCACCATCC CATCAGGATG CACTGGGGTC 
AATTGCTGCC ACGGAATAAA GTTACTGTGA 
CCTTCAGGAA CTGCATGCGG TCCGAATGCA 
CCGCGCGTAA AGATGATTTC ATCAGCACTT 
CGCACACCTT CATAGGCCTC AGTCGTATCA 
TTGGCATTTT CATTAATATA GTAGTTTTGC 
GAGGTCGCCG CAGTATCTAA ATAAACCAAT 
TCACGCATCT TCAGCCACCA ACGTTCGATC 
CTGATCATCA ATCTCAGCCA AACCGCCTTC 
TAACGTTGCT GAAAGACCGC GACTCATTAA 
CACCGAAGCA GCATGCCCCG CGGTGACGTC 
ATCGCCTTCA GCACGCGGCG ACAGCATCAG 



GATTACGGAC GGTTATTTCA TGATCGAAAT 60 

GGGCCTCGTC AAGAATGACC GCACGATACA 12 0 

TACCTCCTTG CCGCCTGCAC CGTTTCGACT 180 

ACGCCAAAGC TTGCGCGAAC GGTTGCCGGA 240 

CAATGATGGC CGGCACGAAC GGCAATCTGC 300 

GGATGAATAC CTGCCAAGTT AAATGAT AC C 360 

GTGACGTCCG GTATCGCCGC CAACCCTGAA 42 0 

TTTAATACCG CTGCATCAAC ATTTTGCTTA 4 80 

ACACCGGCAA TATTGGGCGT TCCGGCCTCA 54 0 

ACATCATCGC GGACTTCTGA AATCATTTCC 600 

AGAAGATCAG CGCGACCATA AAGAACCCCG 660 

GAAAAAGCGT AAAAATCCGC ACCTAATGTC 72 0 

TGAGCGCCAT CAACCACCAC CACCGCGCCA 780 

ATCGGTAGCG TATCACCGGC AACATTAGTC 84 0 

GGCGTAATCG CTGCAAGCAA GGCAGGCACG 900 

ACTTCAAACT TGGCATGTTG ACGCTTGGCT 960 

TGTTCTGCAC CGCTAACCAC AATCCGTCCG 1020 

CTCGCTACCA GATTCAGGCT ATCAGTCGTG 1080 

TTGGCACTCA GAAAATCCGC GACTTCCTGC 114 0 

TAAGCCAGCT TATAAAGGCC GCGATGCACA 1200 

AGGCTATCCA GCAAGGCTTG CGGTTTTTGT 12 60 

CCTGGATGAG CCTTAAAAAA AGGAAATTGT 1320 

AATCGTTGCA AACAGTTCTT TCTTTAGCCG 1380 

CAAAAAGCCG CGAATCACGA GACGTTTGGC 1440 

ATAGTAGAGT TGATCAGCAT TGACGCGCGT 1500 

ATTTTCATCA ATGAGCAAAA TCGGATTGGC 1560 
TACCCG 1596 



<210> 61 
<211> 710 
<212> DNA 

<213> LACTOBACILLUS RHAMNOSUS 



<400> 61 

TGAATGATAC GGACCGCAAT CTCGCCACGG TTGGCAACGA GTACTTTTTT GAACACAGTT 60 

CCACTTCCTT ACACGAGTCT GAATCGGGTC GATTTAACCA ATTGCAAAGA CAAGTTCGGC 120 

ACTGCAAGCC ATATCTTCGC CGACGTAAAC CTTGCCTTTT CCTAAGCCGG CATTGTCGAT 18 0 

CAATTTCTCT AAAGTGACCT CGATGCGCAA AACATCGCCG GGGCGTACCA TGTGACGGAA 240 

CTTGGCTTTC TTAATGCCGC CGAGATAAGC TGTTTTACCT TTAAAGTCTG GCATCGAAAG 300 

CAAAGCAATT GCCCCTGCTT GCGCCATCGC TTCGATCTGC AAAACGCCCG GGAAAATCGG 360 

GTTACCGGGA AAATGCCCTT GAAAAATCTG TTCATTGATA GAAACGTTCT TTTGTGCAAC 42 0 

CACAGATTCG CCGGGTTTGA GATCCAGTAC CCGGTCAATC ATCAACATGG GATAACGATG 480 

TGGCAAAATC GCCTGAATTT CTTGTGCTTC AAGTGTCTTT TTGGTTTCGA GCATGAATGC 54 0 

TATCCTCCTA AAACGTGTTT ATGGAGCCGG AATGCGACTC GGTTTACGCT TTGTCTTCTT 600 

GTACGATGAG CAACGGCTGG TCGTATTCAA CTAAGCTTTC GTTATCGACT TTAACCGCCT 660 

TAACCGTGCC GCTAACAGTA CTTTTAATCT CATTCATCAT TTTCATGGAT 710 



<210> 62 
<211> 2695 
<212> DNA 

<213> LACTOBACILLUS RHAMNOSUS 
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<400> 62 

TGAGTCGGCA ATCGAAAGCC AAAAAAACTC AGCGACTTGA TCAAATCCGC TTTTTGCCAG 60 

GACTTGACGA TGCTCACTTG ATAATGATGA GCGCTGGCAA GTCGTAATTT AATGTTGCCA 120 

CTGGTCAAGC TCGCCGCCCA ACCGCTTTGG GCAAAAGGAT CAAGGCTGCC TTGCCGATCC 180 

AACAGGTGCA ACACTTGCGC GCGAATCGCA GCATAGCGCA TGTGATTACC CTTGAAAATG 240 

CGAGTTGTCA AACTAATGCG CCCTAAGATC TCCTCGTTTG CTGGCGTGGC TTTAGTCGCA 300 

ACCAGCATAG GCGGCATAGC GACTTCCCGT TGCGGCGACA AGGCCTGCGT TAAGTCCGTT 360 

ACGGTCAAAC CGCTTTGTTG CAAGTAGGAA GCCAGTTGTT CTTGCTGCTG CGCATGAAAC 420 

CCCAAGCTCA CTTGGGCCAT CCCCGGAATC AACCGCACCC ATTCGCCGCC GATCATGGCT 480 

TCAAAAGTAT GCAACGTCTG CCCATAAAAA GTAGCAGTCA CCGGTCGAAT CTCATCAACT 540 

GTCAGTAACG GACTCAAAAA GTAGCGGGTC AACTGTTGGA AAATAAATCG TTGTCTTTTT 600 

TCATCCAAGC TATTCCATGT CGGTAACGTC AACTCGTTTA CGGCCATGTT CTCACCCTCG 660 

TTTACGGTGC TTGCGTTTCT CGGCTAGCAA GGCTTGACGC CGTGCAACTT TGGCATTGCG 72 0 

CTTGCGTTCC AATAACACTG CTGTCCGGAT CTTCTTACGA TAGTTCGGCA TGTGCTTTTG 780 

TTTCGCTTTT TTCACCAAGC CGCGAATGGC AAGGCTCGTG TCCTCTTGCT TAGGCTTGCG 84 0 

CTGAACCCGG CGATTACGAT CGTACGTGTC AACCAGCTCA CCTTTTTGAA TGGTCTTAGG 900 

CTTAAATTTG ATGCCCATAT GTTCCAATTC AGCAATCTGA TCTTCCTGGC CGGGCTCATA 960 

TAACGTAATC GCTGTCCCTG GCAAACCATT GCGGCCAGTA CGTCCGACCC GGTGAATGAA 102 0 

GAACTCCTGA TCGCGCGGAA TCTCGGCATT AATCACCATC GATACCCCTT TGATATCAAT 1080 

CCCCCGCGCC GCCAAATCAG TGGCAACCAC ATACTGATAC TTAAGGTCAG CGACTTCCTT 114 0 

CATAATTCGC CGCCGTTCTC GAGGCTGGAT CCCGCCATGA ATCTTGGCAA CCTTGAGTCC 1200 

CTGATGTTTC AAATAATCAT GAATGGCATC CACACTGGTT TTCGTATTAG CAAAAATCAA 12 60 

CACCAAAAAC GGATGGCCCA TCGTCACTAA CTGATAAATC AGCTCGTTTT TGTCGCGCCC 132 0 

CTTAACTGCG ATTAAAATAT TCTCAACGGT ATCGGCAATT ACCGATTGCG GCTTGAGTTC 1380 

AATCACGGTC GGATGATCCA TATATTTGCG CAAAAACGGT TCGAGCTTTT GCGGAATCGT 144 0 

CGCGGAAAAA ACGGCCATCT GCAAATGTTC GGGAAAACTT GAAGCAATGG CATCGACGGT 1500 

TTCCAAAAAG CCCATGTCTA AAGTCATATC GGCTTCATCC ACGACAAAAT GACGAACCGA 1560 

TGCCGGAACA AGATCATAGC GCTTGATCAT ATCCAGAATT CGGCCAGGCG TGCCAATCGC 162 0 

AACGTGCGGT TGATGGGCCT GCAATTTGTC AATCTGCTTT TGCTTGTCCA TCCCGCCCAC 1680 

TAAACGACTA ATTCGAATGG CCGGTTCGGT TTGCGTCAAC TGTTGGGCAA CTGCGTAAAT 1740 

CTGATTGGCA AGTTCCCGCG ATGGCGCCGT AATCACAACT TGGGTCGCGT CTTCATTTGG 1800 

ATCTACCAGG CTAAGCAATG GAACCAAAAA GGCATGGGTT TTACCACTAC CAGTCTGGCT 1860 

TTGACCTACC AGGTTCTCGC CACGCAGCAA CGCCGGGATC ACCTTTTTTT GAATCGGCGT 1920 

CGGCTGGGTA ATCCCCATGG CGTCAAGGCC GGCAATCACA AAAGGCTTGA GTTGGTATTG 1980 

TTTGAATTGA TTGTCCATAA TGCCTACTTT CTTGTTGTTG AAAAGTCTTT AACTAATTGA 2040 

TCAAGTTGCG TTTCGATTTG AATGATTTCG TCAAAATTGG CCGCTTTGGC TCCGCTTGCC 2100 

AGTGGATGGC CGCCACCATT ATGTTCCTTG GCTAGGCCGT TAATAATCGG ACCCTTAGAC 2160 

CGTAAGTGAA CCCGATAACC GCCTTCTGCC TGTTCAATGA ACTCAGCCCA CGCAACCACC 222 0 

GTATCTAACC GACCGGGAGT TCCGACAACC GCGCTTACCT GATCATCGGC TAAATGCAGG 22 80 

TCATTAATTG CCGTGCGCGG TACCGTCACA CTAGCCGCAC CAGCCGGACT GATTTTCAAA 234 0 

TGATCAATGA CATAGCCCTG TAAACGCGCC TGCCCCAGCG TCACGGTATT CATCCGATTG 24 00 

TTAATGGCAG TCGGATCGAA GTCTTTTTTA ATTAATTCAG CAGCAACCTG CAGTGTATGC 24 60 

GGGGTAGTAT TGTTGAATAA AAATCTGCCG GTATCGCCAA CAATTCCGGC ATAAAGCAAC 252 0 

CGCGCTGCTT TGTCGGACAA CGTTAAAGCT CCGTCACTGG CAGCAATGAG ATCATAAATC 2580 

AATTCAGAAG CTGAACTCGC CTGATTGTCG ACCCAGACGA GATCGTGAAC AACACCATGT 264 0 

ACGGTCGCGG CACCGATGAT ATGAAAAGTG GGCTAGCAGC CATGACCTTG GCACT 2695 



<210> 63 
<211> 4861 
<212> DNA 

<213> LACTOBACILLUS RHAMNOSUS 



<400> 63 

TGATAGTACA AGTATCGGGT AAATTTCCAC CACGTTCCTA GTCAAC C ATA TCAGCTTTGG 60 

GGAGCTGCAT GTTGGCTAAG AATAAAGTTA ATGATGTAGC TTAAAGGCGA CCTATCGCCA 120 

TCATCCGTGG CAGCCAAGTT GCGACATGTC TGATCGTGCG AGCCACGCGA ATATTGCGGA 180 

ACTAAGCGCC ATCACCGGTG TCAGTACGGC CACAATTTCG CGTTTTGCCA AGGCCCTAGG 240 



86 



GTATC CAAGT TTTCAAGCCT TGAAAATGGC ACTGGTCCAA TCAACACCTG AACCAGATCA 3 00 

CACGCTGTTT GCTGAGCTTA GTCCCGCTGA TTCGGTCGAA ACGCTGGCTC ATAAGATCTT 360 

CACCTCCAAT ATAGATGCAT TACGTACCAC GCTGACAAAT TTAGACTCGG CTGCTTTAAC 420 

CAAAGCGGTC GACTGGATCA CCCATGCAAA TCAGTTAGGC CTTTTTGGAT TGGGCGCCAG 4 80 

CAATCTCGTG GCCTTGGATG GTTATCACAA GTTTTTACGA ACCGCTATTC CGGTCGTTTA 540 

CGCGGCGGAT TACCATATGC AACTGATGGC TGCAACACAT CTTACTGTTG CCGATGCGAT 600 

GATTTTAACT TCCCACTCCG GCAAAGACAA AGATGCAATT GCTTTGGCCG AACTGGCAAA 660 

AAAGCAAAAC GTACCCTTAA TCGTCATCAC CGGCGCTCCC GGCTCACACT TAGCCAAAAT 720 

GGCCGATGCT GCCTTTGTTG CCGTGGCTGA AGAATCCCGC TATCGCACCG AAGCCCTTCA 780 

CGCCTTGATC GCTGAGCTCA ATCTTATGGA CACTTTGTTC ATGATCAGCG CGATTCAAAC 840 

CAACAGTCAA ACTGCACCGC TTTTCCGTCG CGTCAGATCC ACTATTGACG CAACCCGGCA 900 

GTAACAATAG GACACATCGT ATT AC CC AAA GACGCCATTC CAAGTATACA AAAACGGCAG 960 

CTCGGATTTC TTTTTCGAGG TGCCGTTTTT CAGAAAAAAG CTAAATCTGA TTCAATTACC 1020 

GCAACTGGCT TGTCACGTTT TCAACAAATG CAAACCAGAC TGAATTGATT GTAAGGTGAC 1080 

GTCATTTGAC CAATCAACGC GATCAGGCCA CGCAAACACA TTGTTGGTGA TGATCCCGTC 1140 

AAAATGGCGC TCATTCAACA CCTGATAAAG CGTTGTAAAA TCGACTTCTC CTTCCCCTGG 1200 

GTTCAAGTGT TGGTGAATCG TTACCGGAGC CCCAGGCGGA TTGATGATAT ACCGCAAGCC 1260 

AAAATTACCT TTGTGGTTAA ATGTATCCGC GATTAAAACA TGGGTAATCC GCTCCCCCGA 1320 

CTCAGCAAAC TGCTGACGAA TATCTCCACG CCCGTCGTCC ATATAAAATG CGTGCGCGCT 1380 

ACACCAAACC TGATGCACCC AATCCAAATC CAACGAACGA ATCAAGCGTG TGGCAGCAAG 144 0 

ATTAGATTCG ATGAAGTCAT TGGGATGCGG TTGAATTTCC AGCTCGATAT TATTTTTTTC 1500 

AAACACCGGC GCTAATTCTG CCATAGACTT ATACCACTGT CCCTGAGAAA CAAGCGGCTG 1560 

AAACTTATCG CCAGCAAATT CAGTATTCAA AACCAGCACC TCAAGCTCTG CGGTAATTTC 1620 

AATCGTACGT TTCAAATTGC GAACCGCAAA CTCGCGCTCC TGTTCATCAG GAGAAGACCA 1680 

TTGCTGTACC GGCAGTATCG ACGAAATTTT TACGCCGGCA TCCTTAGCGT ACTTTTTTAC 1740 

TTGCTTAATT AGCGTGTGAT CAGCTACTGG GTGCTCATAG AACCAAATAA AATCGCGGCG 1800 

TGGCGACAAT TCAACATACT CATACCCTAA CCGCGCAACC TCATCAAACA TTTGCTTCAA 1860 

GGTCATTGAG TCGCGGAACA TAGAAGGATC ATAGGCTAAC TTCATGGTTG CGTCACCTCC 1920 

GTACTAAACA CTGCAGTTGG CTGATTCAAC CGTTCAATAC TTGCTAATAT CTGCTGAGTA 1980 

AGTTGCTGGT TGGTTTCGGC TGCCAACCGG CTTGAAAATG GCTCAAATGA ATAATGGCCC 2 04 0 

CGATAACCCA TTGCCTCAAA CAAATGAACC TGCTCAATGT TTTGCATGAT ATCGCGCTCG 2100 

GTAATCAGAA TCCGATCTTC ATCCACAACT TCTCGCAATG CGTGGATCGG CTCAATTCCC 2160 

GACAGATGAA TTAATCCAAC GCGGTTAATA TCAACACCTG CTTTGAATTG TTCGGCTGTT 2220 

AGATGTGCCA AGAAGAAATG AAACGTATCA ATCGTCAGCT TAAACTCGGT CCGGCCAGAT 22 80 

AAATTAATGG CGTCCAGCGC TGTCCACGGA TACCGCATTG TGCTGGCCCT AAAGCCCAAC 234 0 

GGTTCAATGA ATCCCGTCAA ATGATAAGCA GACAGAATGT CCCCAAACAC CTGTAAACTG 2400 

CTAACGGCAT CATCAAGTCG CTGTTGCTCG GTTCGCTTGT CCTGTGCGTT AACTTCCGGT 2460 

ACAAAGATAA TCGCCTGATT GCCAATTTGC GCCGACAATT CCGCCAGTTT GGTCAAAAGA 252 0 

TCGCGATTTT TGTTTAATTT GGCTGGATTA TTGAATTGCT GAATCGCATT AATCGTTAAA 2580 

ATCTGCAGGT CGTATTTTTG CTTTAACGTC TGAAATTCTG CAACCTGCAT GCCATCAATG 2640 

ACAGTCTCTG AGCCATCAGA AGTGGTCATA TCATTGCGTA ACTCGACTTG ATGAATGCCA 2700 

GCAGCTTCGG CTAATTGAAA AAAGTTTTCC AGTGGCCGCT TCTGAGCAAT TTTTCGATTC 2760 

AAAGCCATTT GTGTCAGTTC TATCCCCATC ACGACTCCCC CACTTCTCTT CGCCTACCCA 2 82 0 

AACAATCTGC GACTTAGTGT GATCAGTTCC TGCCGCGGGT TTGGGTAGAT TGGTTTTCAC 2 880 

TTTTGCTGCT TGAGCAATGG CTTGTTTCAT TTTTTGTTGC TGATGAGTTG TCGGCGTGGA 2 94 0 

TGAGCCGGCG AAAACTTTCG CTAATTGCTG GTGGGCCACG CTTTTGACGT GGGGTGAGAG 3000 

CACTTTTTCC GTTACGATTT GATCCAATTG CTGGTGGGGC TTCAGGAGCA ATGGCTAATG 3 060 

GAGGCGTTGC CGCATTTGTG AAGTCGGCAG CGATTGATTT GCCGCGCGGA TTACGCATTA 3120 

ACTGTGTTAG CCCAACGATT GTCGAAGAAT CTTACGAACA ATTGAAAGAT TCCTACGCCG 3180 

GTTTTACGCC GATCCCTGCG CGGGCTGGGC GGCCACCGGG TATTTTGAAA AGTGTTCACG 324 0 

GACAGCAGAC GGGGCGGGAA ATATCGTATT TATCGTTAAC AGGTGATTAT TAACGGAGGA 33 00 

GTGGTTCCTG TGGGTGCCAT TTTTCAAATA TGAGTTGCAA GCGGACAATA CTTTTGCGCT 3360 

AAAGACTTTG TAAGCATAAA GCACATCTTG AATGCGATAA ATGTCTTCCG CCTTGACCAC 3420 

AAGGTACTGA TCATTCTGGG CGGCTGATAG ATTATTGGCA TCCAACAACT TTATGAACAA 34 80 

CAATGAGAGA ACATTTAAAA TGAGATTTTT GCAAAAACTG GCATATGGCG AATGACGCAA 354 0 

CCTTGATGTT TAGTGCCGCT GGTTAAAATA TCGACGTTCC ATTCTTGGAC TGTTCGTGAA 3 600 
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TATGATTTGT TTATTTTTGT GTTTTTACAG CTGAAGCTTC AGTATAATTA GAGCTATGTG 3660 

AACGTTTCAT TGTACAGATG TCGTGTGCAG GAGCTATTCG AATCAGAAGA CAGTATTTAT 3720 

ACTGAGTGGA GGATGAAATG AAAATCAAAT CAGGCACCTC GGATCAAGGG TGGGAACTGG 3780 

TAGACCGATT AGATCACGAT AATGTAAAGT CGCACCCTTT TTCCGGGAAG GGTGCTGACT 384 0 

TGACCATTAA TCTCGTGGTT AAACAAGGCA CTCAAGTTAT TGGCGGCGTG GCGGCGAGTT 3900 

CGGATGATTA CGGGATCGGC TATTTGGAGA TGCTATGGGT TGATCCAATG TTTCGTCGGC 3 960 

AAGGAATCGG CCAGGCATTG CTAGTGGCGG TTGAGCAGGC ACTTTTGAAG GCGGGATGTC 402 0 

GCAAAGTCAG GTTAGAAACT TTCGATTATC AGGCGCCAGC TTTTTATCGC GCCAATCAAT 4080 

ATCAAGTGTT CGGCAAGTTG CATTATGCCC ATGCAGCGTT GACCGAATAC TTTTTTGTCA 4140 

AACCGTTGCA GTTGCAAGTA TCACCAGTCT TGCCAGCGAC CTATACGTTA GCCTCAGGGG 42 00 

ATGATGCAGC GATGACTTGG ATTGAAGATC AGTTTGAGGC AGAGAATTTG GCGAAGAAGC 42 60 

CGCTTTTGCA GGAAAAACCG GGAATCACGT TCACTTTTTT GGCCGAAGAA GATGGCCAGT 432 0 

GTGTTGGCGG TATCTTTGGT TATAGCGCTA TGTATCGAAT CGGCTACATT GAAGCGTTAT 43 80 

GGGTCGCACC GGCGTATCAA CGTAAGGGGC TTGGCACGCG GCTGGTGAAC CAATTATTGG 444 0 

CCGCGTTCAA GGAAATTAAT TGTCCAATCG TCCATTTAGA TACATTGTCA TTCCAAGGCC 4500 

CCAAGTTTTA TCCTGCGCTA GGATTTCAAC AATTTGGGAC CGTTGATTAT CCAGACAGCG 4560 

ACGTGAGTGA ATTGTTTTTC GTCAAGTTGA TCCAAGATTG AAAAGAGATG CAGCATGGTC 4620 

AGCAGCAACA GTATCATCGT CACCCGAGAA GAAGCGCCAG CAAAAAAGCA GGCCATTGTA 4680 

CGCGAAGTTT TAGCCGACTT ACCTGAATGG TTTGGATTAC CTGCATCAAC ACAGGAATAT 4740 

ATTGAGGCGG CAGCAACTTT GCCACTGTGG GTCGCTAAAC AGGATGATCA AGTCATTGGG 4 800 

TTCATTGATT TTGATAAAAC AACTCAAGCA ACAGGTGAGA TCAACTGTAT GGGCGTCAAG 4 860 
A 4861 

<210> 64 
<211> 7213 
<212> DNA 

<213> LACTOBACILLUS RHAMNOSUS 
<400> 64 

TGATTCCGTT TCCTGTTTAA TCAACCAGAG CGTGTGCAGT AAAAAAAGAC CGTGCTTATC 60 

TTTCAACACA GTCTTTTTTC ATCTAAAGGA AGCTTCAACT AGTCTGGTTG GGAATCAGTT 12 0 

GTTGCCAAGT CTGCCAGTGC ATCAAAAAAG TAAGCTAGAC TCAGATAATC GGCCGTACCA 180 

CCCGGACTAA GATTAAACGT GATCATCTCA GCATTTAACT GACGCAAGGC ATGAGGCAAG 240 

TGTGAATCCG GGACATGCAA CAATGTTTTA GCCGCATCTT GCACGAATCG TAATCCCTTT 300 

GGCCCGCCGC GATGGAGGAC ATTGGCATCT TCAACTTGGG CCATCAAGTG CACCATTAAT 360 

CGTAAATAGC GCATATCCCC GCGTCTGGCT GTCTTGCGTA AATATGGCAA GATCACATGC 42 0 

CGGATAGTCG GATAACCAGC CAAAGCCTCA CCTCGAACCC CAGTAACGCC GTGTTTGACA 480 

TATAACGCTT CGCCATGGCT CCAGCGGGCT TTTTTCTCCA AGTCCCGAAA ATCACCAGCC 54 0 

ACACCTTGCG TCACTTGAGC CACCGTCGGG AATAGCGGCG CAAAGTCAGC GGTGACTATT 600 

TGTTGCAGGG ATTGCTGCTG CATGAGCCAG CCCAATGCAC CCAATAAAAA ACCAAAGGAG 660 

AAGTTAGCCC CACGATGCGT ATTAACACCA GCAGTAGCGG CGAGCATGGC ATTTTCTGCT 720 

GCAATCCCAA TGGTGCGTAA TTGGCGATAG AGATCAGGAA CCGTTTTAGC AACGACGCCG 780 

GCATGAAAAT ATTGCTGAAA AAAAGGCGTC AAAGCTTCAA TGCTAGCTGC AAGGTCGTCA 840 

CATC CAT ATC CCGGTGTGCA CCATTTGATT CAGGGTCGAC CAAGCCGGGT TTAGGCGCCA 900 

ACTGAACTTC TGCTTGTAAA CTGGTAACTG CCGCTTGTGC AATTGCTTGT TCATTCAATA 960 

TGTTTTGCCT TCATAACTTT CAGAATATAG TGCAGGGAAT GCTCTAAGTG CTCGCGCGTA 102 0 

ATGAGCTTAA TTTGATCGTC ATCTTGATTC AACATCCCCC GATAAAGCAG CCAATGTTCC 1080 

TGAATGGCAA GATTGCGCCG ATCATCGCCA TTAATACTGA TGTCACGAAA -ATAAATCAAA 114 0 

TAATTCTGCA GCTGGTTGAC GATCATTTTC AGCCGCAACA TATGACTGGC ATCATAAATA 1200 

AAATTATTAA ATTCAGTAAA CTTAGCCATC ACCTCGGCAA CACGACCGGC TGCGTTCAAA 1260 

CGATCCGTTT CTTCCAAAAG AGTCCGCATC TGATTGAATT GCTCAGGGGT CATCAGACGC 132 0 

ATGGCCTTAC GCGTGGCCAA CACATCCAAT TCCTTGCGAA TGTCAAAAAT TTCATAGGCA 1380 

TCGTTAATTG AAATACCTTT GACAAGTACA CCAACACCCG TTTTGCGTTC AACCAGATCT 1440 

TCTTCATCCA AACGCTCAAG TGCATAGCGA ATTGGCGTTC TGCTGATATT TAGATTTTCG 1500 

GAAAGATTCT TCTCGTTAAT CCGCTCACCG CTGGGTATTT CGCCCAAAAG GATCGTCTTA 1560 

CGCAGCGCTT CGTAAATCGC TTCTTTAATT GGCCGGTTCT GTGACAAATC CAAATTTTTC 1620 

TTAACCGCTG ACACCACTTG ATTCATCGAT TGTCCCCCCT CACCTAACCC AATATTATAC 1680 
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CTTAACGTGT CTCACCACTT AAAACATGCT GGCTCACGCT CACTTAAAAA GCTGCCGACA 1740 

AATTTGTCAA CAGCTCAAAT TGTGCTAGCC TACCAACTCA CGGCCGCGCG TTAATTGATT 1800 

AGGGGGCGAA AGGATCATGT ACCTTAATTA TGAGTAGGAT CAAACGTCAG CGAAACCTTT 1860 

TGAACCGGCA CATCATAAAA CGGATCTTCA CGCCGGCCTA AAAAGTCTTT TGCCTGATCA 1920 

GGGAAGAGCG CATAACTCAA GACATCTTCT TCTGAATGAG CATACTCGGC AATAGCTTTG 1980 

CGAAATGCCG GTAGTTGCGG CTCAATCAGG TCTGCCGGTC GCGTGGTGAT GACTGGTGCG 2040 

TCACCAATAA TTTTCTTTTT CATCTCAGGA GAAATCGGGA CAGGCGGCTG CCCATAAAGT 2100 

CCGCGAACAT AGTCTTTGAT TTCTTTAGGG ATCAGTTTAT ACCGTTCTCC GCTCATCACA 2160 

TTCATCAAAC TTTGCGTACC AACCATTTGC GACAATGGGG TAACCAACGG CGGATAACCC 2220 

AAGTCAGCCC GAACGCGGGG CACTTCTTTT AAAACATCCC CATATAAAGC CTCTTGTCCC 22 80 

TGATCTTTCA ATTGCGCCAA CAGGTTAGAA AGCATCCCGC CTGGCACTTG GTAAATCAGT 2340 

GACTTTGGCT CAACATCTTT AACGCGGGGG TTTAGCTGCC CGGCATCCCG GAATCGATCG 24 00 

CGAATCGGCG CAAAATAGCT GGCAATGTCA CTGACTTCAG CTAGTTTGAC ATCAGTCGGG 2460 

TAGCCTAAGT CCTGCAATGC CACGAGCATT GATTCGGTTG CCGGCTGACT GGTACCGCCA 2 520 

GCAAATGGGG AAACCGCCGT ATCAATAATA TCAGCTCCTG CGCGCACCGG CTCAAGATAC 2580 

GTCATTTCAG CCATTCCCGC AGTCGCATGC GTATGGACCT CTAGTGGAAC CGTAATTTCC 2640 

TGCTTAATGC CGCTTACAAG ATCGAAGGCT TTCTGCGGGG TTAAAATGCC GGCCATGTCT 2700 

TTAATGGCAA TGGAGTCAGC GCCCATGTCT GCCATTTCTT TTGCCAGCCT GATGAAATAG 2760 

TCAATCGTAT GGAAATCACT GGTGGTATAA CTAATCGCCA GTTGTGCGTG CCCACCCGCC 2 820 

TGCTTGGTAG CTTCCAGTGC GGTTTTCAAA TTACGTGTAT CATTTAACGC ATCAAAAATA 2 880 

CGAATGATAT CAATACCGTT TTCAACTGAT TTCGTGACAA AATCGGCTAC GACATCATCA 2 94 0 

GCATAATTCT TATAACCAAG CAAGTTCTGG CCACGCAGCA ACATCTGCAA CTTGGTGTGC 3 000 

TTGACTGCTT GGCGAATTTT CCGCAGTCGC TCCCACGGGT CTTCGTTTAA ATAGCGTAGA 3 060 

CAAGCATCAA ACGTAGCGCC ACCCCACATC TCCAATGCGT GGTAGCCGGC CGCGTCCATT 3120 

TTATCCAAAA TAGGCAAAAT ATCACTTGAT GGCATCCGGG TAGCGATCAG GCTTTGCTGA 3180 

CCATCACGCA AAACTGTTTC CATGAATTGG ACTTTTTGTT TAGCCATGTG TGGTCCAACC 3240 

CTCCTTTATG ATTGCTTCAA CTGCCGCTTG AACTTCAGGC AATCCGTGTC GACGTGAGCG 33 00 

CGCGCAGGCT TTGGCGTCTC CGCCACAAAC CAAGCAGGCT CGCGGAGGTA ACTTAAAATC 33 60 

GGTGCGCGAA ACCTGATGCA GTTCTTCACC TTGCAACGTG ACCACATCCA AGTCCAGTAA 342 0 

GTCACAAAAG CGTTGTTGCT GCTCAAATCC GATCATTCGG CGCTTTAAAC TAACCGGGTC 3480 

CATGTGCACC GCCAAGTAAG CTTCAGGGCC AGTTGGTAAC GATTCGATTT GCATGCCTTG 354 0 

CACGTTTGGT TGTAATTGAT CCTGCAAGGC TTGCATCGCA GCTGTAAACA CTGTAACGAC 3 600 

GCGTTTTCCG GTTTTGACCG GTCCCGGAAT CCGCAACGTC ACGTGTAATA GCGTCGTGTC 3660 

CGGATTTGCC TTTAACCAGT CATACTCCTT GGTCATACGC GCATCTTTGG CGGCCAACAT 3720 

TTGCCCTAAG TCAACTTGGG GGCCATCCAA AACTGACAAT TTAAACATTG TGCACCACAT 3780 

CGATTAAGGT ACCATCACGA TATTCAATCA AAGCAACCAC CTTGTCGCCA TACTGAATAG 3 84 0 

CTGCAGGCGT GCCCGTGATC TGATAGGCCA TGTTCTTGAG TGCTTCAATC GAAAATTGTG 3 900 

GCACCTTCAA ATCCTTAAAC ATTTCAATCA GATCTGGCCG GGCCGGGTTA ATGGCCACGC 3960 

CCACTTCCGT CACAACAACA TCAACACTGG CTCCTGGGGT CACAACGGTA TTCACATTTT 4020 

CGACAATCGT TGGGATGCGT CCACGAACCA GCGGCGCAAT GACCATGCTC ATTTTGCAGG 4080 

CGGCACTTGT GTCACTGTGG CCACCGGATG CGCCACGGAT CACGCCATCG GAACCGGTAA 4140 

TCACATTGAC GTTAAAGTCC GTGTCGATTT CCAACGCTGA CAAAATAGCG ATATCAAGCT 42 00 

GATTAATGAC CGCGCCTTTG CTCAACGGTG ACGCGTACAT GTTAGCATCA ATTTCATAGT 4260 

GATCGGCATT TTCACCAAGC GAGACTGCAG ATGGGTGATC GAAGTCCTGC ACGTCGATCA 4320 

CTTTTTCAAC GAGCCCCTCT TTCAACAATT CAACCATGGA GTTGGTAATC CCGCCCAAGG 43 80 

CAAAACTTGC TTTGATATTT TGCTGCAGCA TCGCCTCACG CAAGAAGCGG GCTACGGCCA 444 0 

ACGAAGAGCC GCCTGTACCG GTTTGGAAGG AAAAGCCATC CTTGAAATAA GCAGATTTCG 4500 

TGATCACTTC AGCTGCATAT TCGGCAATCT TTAATTCCTT AGGGTTCTTC GTAAAGCGGG 4560 

TGGCACCTTT AGCAATACCG GTCGGGTCGC CAATCGCATC TACTTGAACC ACATAGTCGA 4 620 

CATCTGTTTG GGGAATACTG ATCGGCGTGT TGGGATATGG CATTAGGCTG TCGGTAATGG 4 680 

CAACCACTTG ATCGGCATAC TTGGCATCAA TCATGGCATA GCCTAAGGAA CCGCAAGTCG 4 740 

CTTTGCCTTT GGTACCGTTA ATATTACCGT ATTCATCACT ACTTGGTGCG CCCAAGAACG 4 800 

CCACATCGAT ATGAATATCG CCACGAGCAA TAGCGCGAGC CCGTCCGCCG TGAGAACGAA 4 860 

TGACAACCGG GTTTTGCATG ATTCCGCTTG AAATAGCCGC GCCAACTTTA TCCCGCAAAC 4 920 

CGGAGCTGGT GATGTTGGTA ACCACACCAT TTTTAATGTG TTCAATCAGC GGTTCATGAA 4 980 

CATTGGCAAT TGAACTAGGG GCGATCGACA GGTTTTTGAT TCCCATTTTG GCAATTTCAG 5040 

CCAGTACCAT ATTCATCACA TAGTCACCTT CGCGGAAATG ATGGTGAAAT GAAATGGTCA 5100 



89 



TTCCGTCTTT TAGGCCGGTT GCGACAATGG CATCATGAAT TGACGCCACT AGTTTACTGT 5160 

GATCAGGCTT GACGGGTTTA ATGTGGCGCG CATGTTCATC ATAAGGTTGA ATATTGGCAA 5220 

ACTCGCCACC GAAAACGCCA TATTGATCGG CAAACGGCTC CGGGATTTCA CGATTAAGCT 52 80 

TATTCTTGAC CATCAGTCTA CCTCCATTCC TGACGCCTTA GCGAGCGCAA TCGTGTATTG 5340 

AGCACGCTCT ACCACTGGCT TGTCAACCAT CTGACCATTG ACCGAAACCA CGCCGGCGCC 54 00 

TTTAGCTTCT GCTTCTTTTA GTCCGGCAAC AATTTCCCGA GCCTTTTGAA CCTCAGCCAA 54 60 

AGCAGGCGCA AACACGCTGT TGATGACCGG AATCTGCCGC GGATTAATCA CGGATTTGCC 5520 

ATCAAAGCCG AGTTGCTTAA TCAGCTCGGT TTCATGACGC AGACCTTCTT CGTTGTCCAC 5580 

CTGCGTGTAA ACCGTGTCGA TTGCAGAAAT GCCGGCTTCA CGGGCAGCAT GCAAAATAAA 5640 

GTTGCGGGCA AATGACAATT CGGCACCATC AGCGGAACGA TGGGTATGCT GACTGGTTAG 5700 

ATAGTCTTCG GCGCCAAGTG CAATCCCGAT CATTCGTGGG GATGCCTGGG CAATTTCCCG 5760 

GGCATTCAAT ACCCCTTCTG CCGATTCGAT GGCGGCCATC ATATGGGTCG TGCCGTTTTT 5820 

GATACCGTAC TTTGCTTCAA CTGCCGTAAT GACCGCATCC ACGTCCATGA TGTCCTGTGC 5880 

CGTTTCGGTT TTTGGCAGCC GAATTACATT GATACCGCCA AGCACCATTG CCTCAACATC 5940 

CTGATCGCCG CCTGCATCCA AGGCATTCAC CCGGACAACG GTTTCAACAC TGCTGTAATC 6000 

AAAAGTTTTC AATGCAGAAT AGACCAGCAT TCGCGCGGTA TCTTTTTCTT TTAACGAAAC 6060 

CGCATCTTCA AGGTCAAACA TGATGGCATC TGCCCCATAA ATCGGCGCAT CACGAAGCAT 6120 

GCCCGGATTA GCGCCCGGAA CAAACATCAT GGTTCTTCTT AATTTATCCA TGCGTTAATC 6180 

TCCTCCCAGT CAAATGTCTT GTTGTCAGCA GCGCGGTAAG CCGCCGCAAT GGTGCGTGCT 6240 

TTGATCGTAC AATCCAGTGC ACCTTTGTCA TTGGCTTCAA CCGCAACGTT TTCGATCGCC 6300 

AGTTTTGCAA GTGTTGCTTT GATGACCGCA CGAATTTGTT CGCCAAATTG CTTTTCAACA 6360 

CTGCTTTGCA ACTGAATCGT GATACCGTCA GCGGCTGGTG CAAGCGTGAT TTGAATATCA 6420 

CTTGACTCCA GTGTCCCAGC CGTACCGGGA TGATTAATTT TCATGGGTTG ATCGCTCCTT 6480 

TATTTCTGTA TAAACCTCTG GATAAACGAG TTGTTGCACC GTTTTCCAAT CCTGTTGTGC 6540 

AATCGCCGCC CGAACCCGCG TGGCACTAAC AACTTCGCCA GCAATCTGCA AGCGCGGAAC 6600 

AACAATCAAT TCGATGGTGT CACCAAAAGT GGCGGCTAAT TGGCGATTGT AAATAGCGGT 6660 

CACGGGTGAC AATGGCTCTT CACCGACATA ACGCCGGGTA ATGTCTAAAA TGGGGGCAAT 6720 

TCGCTGTTTA AAAAGCGCCG CATCCAATTC GGCTTGGACC GACGAAATGG CCCGTATCGC 6780 

CTGTACCTTG GAAAATAACT CGGAAACGTG GTATTCGACA CCATGTAATC AGCGGTTGGC 684 0 

AACACCACGA CATTCGCCCA GCGTGAGGCG ATTTTTTTTA CGAGGCCCAA GCGTTCGGCA 6900 

GCGGTGAAAA GCGAGCGTTC GGCTGACAGC ACAAAGACGT AAACCACGGC ATTGTCCCTA 6960 

GCTGCCTGCT CAATCAGATA CGCATGACCG CGGGTAACCG GATTGGCGTT CATCACAATT 7020 

GCCGCAACCG GCTGTCCTGA GTGCTGATGC TGCTCCAACA ATGCCGTGTA GTCAGCAAAA 7080 

TTAGGATAAC CACGTTCGAG CAAAACCACC GTGTCTGTTG CCACTAACTG CTTAAAGCCT 7140 

AACGATTCAA AAAACTTTTT CGTGCTTGGC TTGGTATAGA CAAAACTATG CGTAATCGTC 72 00 
TCATCATCCA GCC 7213 



<210> 65 
<211> 1206 
<212> DNA 

<213> LACTOBACILLUS RHAMNOSUS 
<220> 

<221> MIS C_FE ATURE 
<222> (1) . . . (1206) 
<223> N = A,T, C OR G 

<400> 65 

TGCAGTGCAT CACCACACAA AGCAGCCGTC TCGATACGAA TTTTGCCTTG ATATAACCAC 60 

CCATATCAGA GATAGGTTCG AAAAAGCGGT CGAATAAACT GCGACCGCAA CGCTATTCAA 120 

TATTCTTATC AGTTATGCCT TTGACTATCT CAGTAGCAAC CGGCGACACT TTTAAATGTT 180 

AAAGTACCAA TAAATCAGCC GGTGCTGGTT GACTGAGTGA TTGATTACCG TCAGCCGTTA 240 

CCACCAGATC ATCTTCAATG CGGACACCAC CAAGCTCTGG AATATAGATG CCCGGTTCGT 300 

CTGTAACAAC ATTACCTTTT GCGGCTGGGA CGTCAAGATA TGGCCCCCAA GCACCCGGGC 360 

CTTCATGAAT CGATAAGCCG ATTCCGTGAC CCGTTCCGTG GCCAAAGTAC TGACCGTAAC 420 
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CTGCATCATT AATGGTGTGA TGCGCCAAAT CGTTAATCGT CCGTCCGAGC ACACCCGGTT 4 80 

TCAGCGCTTG TTGCACTTTT TGGTTAGTTT CGTAAACAAT CTTGTAAATC GTCTTCAGCT 540 

TAAGATCTGG CTGGCCGACT GCAAAAGTGC GGGTAAGATC GGACATATAG CCATGATAAA 600 

TGCAGCCCCA ATCGAGCGTG ACCACATCAC CCTTCGCAAT TTTCTTTTCG GTTGCCGCAC 660 

CATGAGGCAT GGCCGAGCGG GCACCTGAGG CCACAATCGT TTCAAACGAG ACGTTGCTGG 720 

CACCGAGTTT GCGCATATAA AAGTCCAAAT CATTGGCAAT ATCAATCTCC CGCATGCCGG 7 80 
GCTTAATGGT CGCCAGCACA TGTTGATAGC CTTTTTCCGC AATGGCAACA GCCTGTTTAA 840 
TGAGAGCCAA TTCATCATCG TCTTTAACTT CACGCTGGCG CTCAACGAAA TCGCGAGTTG 900 
GCACCAAGGT CCCTTGGGTC AACAAGTCAA ACGCTTCATA ATCTGCATAG TTGAAATGAA 960 

CGGCTTCAAA ACCCATATGC GTTAATTGCA ACCGATTGGN CAATTTTCCC GCCGACTTAA 1020 

ACAAACCCAT CCTGATGCAA AACCCATTTC GGGGGTGTTG CACCTGGCTG TTTTAAAATT 1080 

GTTTCGGTAA ACCCGCGGAA TCAAGTAATA AAAATTAACT TTTTTTCCGG TGGTCACCCA 1140 

GCAAAAGAAA TTTTTATTTG GCCCGGGAAA ACCCGGGCAA AATTAAAGGA ACGTTTGGCG 12 00 
GCATTT 12 06 

<210> 66 
<211> 2802 
<212> DNA 

<213> LACTOBACILLUS RHAMNOSUS 
<400> 66 

TGCGTTTGAG GCGCGTTTGC TGCGCTGGCG GCTACCATTG GCTTATGATA CTAGCCATGC 60 
TTTTATCACG TTACACGGGG ATAATGAACG ACTGATAGCG AGTCTGGCCA ACCTAAAACC 120 
ATTAGTACGG CATTATCATT TGGTTGACTC AATGGGGCAG ACGCATGACA GTTTGCCTTT 180 
GGGACAAGGC CGAATTGATT GGTACCGCGT TTTACCGCAG CTCAATCCTA ACGCCAGCCG 240 
GATTTATGAA ATCGGTTTGA AAAATCAGTT TGATTGCCAA GAAATGATAG CCAGTCACCA 3 00 
TTATCTGGAA AAGGTTGCAG CAAAGTTGGC GGCGGGAAAA CATCCGGCCT AGTTAAGTAA 3 60 
AAGACCAACT GGCGGGTGGG ATAAAGCAAA AAAGTGCACG GGTGCCGTCT GCATTTACAA 420 
GATAAAGAAA ACGTGATTGT AAGTCAGGGT GATTTAACAA CAGTTGTAAT TCCCACACGC 4 80 
GTAATGGCGA TTTTCGATCA GGTTTGGGCT TAAAGATTAA TTGTGGCTGA TCATTTTGGG 540 
TTTTCAAAAT AAAATCATCA AAACGACTTG GTGCTGGTGT TGTATTTAAC AGTACTGAGG 600 
CGTTTTTACT TTGGTCAGCG AGTAAGGCGA GCAAATCAAT GACGCGCATC AACGGCACCT 660 
ACTTTCTATG GCTAAAAGTT AAGGATTGGT GAAGACGGGT GTTACTTCCG AAAAGAATCG 720 
CATACAATTT AAACAGTTTA ACATGAACTT ATGTAGCTAG ACATAAATGC AATCACGGCT 7 80 
CAAGGAACCG GAATCTGGGC GATTAACGGT GCAAGCCACG ATTTAGATGT TTTGTTTTTC 840 
GGACTGTGAT AAACTATAAC GGTTTTTCTG AGCGGGCATT GGTGGTATGT AGCGGTTGCT 900 
CAGGTCAGCG ATGGAATCTT CTTCGATGTA TTATAACGCA TGTTTGAATT GGATTCTTGA 960 

CCGGGCGGCT CGGCGCTTAC CATAACGCGT TCGCCAGCCC AGAAGTCTGC GTGTAAGGAC 1020 

CTTGGACGCA ATGACCAAAG CCCGATTATC ACGCCCAAGG CCACTTACAC TCAGACTTCT 1080 

AACCGGGCCG GCCCGCGCTC ACCATAACGC GCTCGCCAGC CCAGAAACCT GCACATAAGG 1140 

ACCTTGGACG CAATGACCAA AAGGCGGTCA TCACGCCCAA GGCCACTTAT GCTCCGGTTT 12 00 

CTAACCGGGC TGGCTCGCGC TCACATTTTG AAAAGGGGTT ATTATGGATA AAGTTGTGAT 12 60 

TCTTAGTGCC AAGCGGACGC CGATTGGAAA GTTGGGCGGT GAGTTAGCAG GTGCTAGTGC 1320 

AGTGGATTTA GGTGTTACTG CAGCTAAGGC GGCGATTAAA GCAGCACGGC TTGATCCGCA 1380 

ACAACTTGAT CAAGCAATTT TCGGGAATGT TTTGCAGGCT GGATCGGGAC AGAATGTTGC 144 0 

GCGGCAGATT GCGTTGCATA GTGGCATGGC GACGAACTCC ACGGCCATGA CGATCAATGA 1500 

GGTTTGCGGC TCTGGGCTAA AGGCAATTCG GTTAGGTCAG GCGGCGATTC AACTAGGTGA 1560 

AGCTAACGCG GTACTTGTCG GCGGTACCGA GAGTATGAGT CAGGTACCGT ATTATGCTGA 1620 

GGCGATGCGG GCCGGGCATA AGTTTGGCGA TACTGCGTTG GTGGATGGGC TTAGTCGCGA 1680 

TGGGCTAAAC GATGCTTTTA GTCAACAACC AATGGGAATC ACGGCGGAAA ATGTTGCCAG 174 0 

TCGCTTTCAG ATCAGTCGGC AAGCGCAAGA CGAGTTTGCA CTGCGCTCTC ATCTGCGTGC 1800 

GGCCGCTGCT GCTGCAGAAG GCCGGTTTAA ATCACAAATT GCGCCGGTGA CCATTTCCGG 1860 

CCGACATGGC GATGTCACGA TTGACACGGA TTCGGCGATT CGACCGGATA CATCATTAGC 192 0 

CCAGTTAGCA AAATTACCGC CAGTTTTTGA AGTTGGCGGT ACCGTCACGG CTGGTAATGC 1980 

TAGCGGGATT AATGACGGGG CGGCTGCATT GATTCTTATG GCGAAGTCAA AAGCCGAGCA 2 040 

GTTAGGCCTC CACTATTTGG CTACCATCAC TGACTATACA GAAGTCGGGA TTGACCCGGA 2100 

CATCATGGGG TATGCGCCTA AATTAGCGAT TGACCAGCTA ATGCAAAAAA CCGGACAAAC 2160 
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TTTAACAGCC ATTGATCAAG TGGAATTAAA TGAAGCATTC GCCTCGCAAA GTGTTGCCGT 2220 

GATGCGTGAC TTAGGACTGA CTGACGAACA GGTGAATATC AATGGCGGTG CGCTTGCTTT 22 80 

AGGCCATCCC TTGGGAGCAT CCGGCGCGCG GATTATGGTT TCATTACTGT ATAATTTGGC 2340 

CGAACGCAGG CAACAAACCG GTATCGCGGC GTTATGTGTC GGTGGTGGTA TCGGTATGGC 24 00 

GATGCAGGTT ACTTTGCATG ATTAGGAGCA GATCAAAATG AAGTTTTATG AGCAAACGCC 24 60 

CGAAGCCAGG CGGCAGCAAC TCGTGCAAGA AGGGTCATTA ACCAGTACCG ATGCCACTTT 2520 

ATTGGCTGCA GCACGCATGC TTCCTGATGC TACTGCGACT CGGTTGATTG AAAATGCAAT 2580 

TGGTGAATTT TCCTTACCGA TGGGCATTGC GCGAAATTTA ATGGTCAATG GCCAACAACA 2640 

TCAAGTACCG ATTGTTAATG AGGAACCTTC TGTTGTTGCT GCGGCCAGCA ATGGTGCGCG 2700 

AATGGTAGCG GAAAACGGCG GCGTTTTAGC GCATGTGAGT ACCCATGAAG TGGTGGCAGA 2760 
AGTGGTCTTA ACTGATGTAG CAGATTTGAA TGCGGCTAGG CA 2 802 

<210> 67 
<211> 9170 
<212> DNA 

<213> LACTOBACILLUS RHAMNOSUS 
<400> 67 

TGGCTCAAAT TACTGCTGCA CAAGTTAAAG AATTACGTGA TCGTACCCAA GTCGGCATGA 60 

TGGATGCTAA GAAGGCATTG GTTGCAGCTG ATGGCGATAT GGATAAGGCA ATTGATGTCT 120 

TACGTGAAAA AGGCTTGGCA AAAGCGGCTA AGAAGAGTGG CAACATCGCC GCTGAAGGCT 180 

TAGCGGAAAT CGCAGTTGAC GGCAATACTG CCGCAATTGT TGAAGTTAAC TCTGAGACCG 240 

ATTTTGTTGC TTCAAATGAT CAGTTCAAAG ACTATGTTAA CAAGGTAGCT GCTGCGATTG 300 

CTGCTAATAA GCCAGCTGAT CTTGATGCTG TCAAGGCCAC CAAGATGAGC GACGGCCAGA 360 

CCATTGATGA ATGTGCCATC GCCTTGACCA GTGTTATTGG TGAAAAGATC AGCTTGCGGC 42 0 

GCTTTCAGAT TGTCACCAAG ACCGACAATG AACATTTTGG TGCCTACTTG CATAATGGTG 4 80 

GCCAAAATTG CAGCGCTGAC CGGTTTTTGG ATGGCGCCCA TGATGCCACT GCCATAGACC 54 0 

GTGCTATGCA TGTTGCTGCG ATCAATCCTG AATATTTAAA TCGTAGTAAA GTGGCCGCTT 600 

GTGAAATTCC ACCATCGACC GCCATTTTTT CTTAGGAAAA CCAAAACCAA GGCCAGCCCG 660 

GAAAAAATTG TTCCTCCGGA TCCGTTAAAG TCGCGGTTAA CAAAGGGGGG AGTGGAAAAC 720 

CCACTGGTTG ATCAGGAATT CGTTAAGACG ATCTAGTCGT CGGATATGAT AAGCCTTTGT 780 

TGCAGCCGAT TAATTTTTCG GTGGCTAAGG ATCAGGTGAT TGCATTTGAA GGCTTTAACG 84 0 

GTGTTGGTAA GTCAACCTTA TTGAAGACGA TTCTCGGTTT GTTGCCAGCA CTGGGTGGTA 900 

GTGTCGAGAT TGCCGACAAT GTCACTTTTG GCTATTACGA ACAAGAACTG CACTGGGATC 960 

AGCCCAAGCA AAGTCCGGTT CAGTATTTGC AACAACACTT TCCGGCCTTA ACCCAAAAGA 1020 

CGGTACGCCA AGTGTTGTCA CGAACCGCGT TGACAAGTGA GGAAGCCAAT AATCCGCTAA 1080 

CGATGCTGTC AGGTGGCGAG CAAGCTAAAG TCAAATTGGC TGATCTCATG TTACAGACAA 1140 

CCAATATTTT GGTGATGGAT GAACCAACGA ATCATCTAGA TGACGACACC AAAAATGCGC 12 00 

TGCGAACCGG ACTGCAACAG TATCCCGGCG CCGTTTTACT CGTATCTCAT GAAGCAGGCT 1260 

TCTATGATCA TTCCTGGGTC GACACAGTTG TCAATGTCGA ACAATTTCAA GTCAAAGAAT 132 0 

GATAGCGGAC AAAGGCTAGT TACGATGATT AATGGCGGTG CAACAAGCTA GGACACCAAA 13 80 

ATCAGACGAC ACCTGAGCGA ATGCGATGGT GTCTTTTTAT ATACGCGCAA TAAATGAACT 144 0 

GATCGGCGGG GGCACGCTTA ATTCTTGGGA TGCCACATCA ATTGTGTATA TGCATAGGTC 1500 

AGGTGATCGG TTACCGGCAT GTGCGGATTT TCATGACCGG TCAATGCTTT AGCCACACGT 1560 

TCCGCCGCCT TGACGCCCAC AGGTAAACCA AGTTCGGGCA GCATATCACT GACAGTCGTT 162 0 

TGCTCCTCTA GGTGGTAAGT CAGCGTGTGC GTTTCAAATG GAATTTGATG TAAGCTTAAC 1680 

CAATTTTGAT AGCCGGCAAC GCGACTTGGA TCGGCTTGAT AAGCGACCGG CATATCGTGG 1740 

CCTAAAAGAG TTAGAGCGTG GCGAACCAAA GCATCATCTT GCTGTGTTTG AAAGTTCAGG 1800 

ATGACTGTTT TTCGCGCCAG AGCGTTTAAA AGTGATAACT CTTCCGGCAA TAGCGTTGGC 1860 

AGTTGACTGA CAAAGACAAG ATCAGCACTT GTCGATGAAA CAAGTTGATG CCAATCATCG 1920 

GTGAGATAAG TCATGCTTGT TTTTTTGTTG GCTTTCAATC GGGTTTTTGC ATATGTAAGC 1980 

ATCGCCGAAG ACCAGTCAAT TAAGGTGAGG TGACGGACAT ACGGGGCCAA TCGGATAGCA 2040 

AAACGGCCGG TACCGGCAGC AAGGTCTATC AATGAGTCGG CTGGGAGCAA CCCATTAGCG 2100 

ATCATCCAGG TAGTCACATC ATGGGCAAGC GGTAGCCGGG AATCTTGTTC AGCGGCAGCA 2160 

TAGTCTGCGG CGAAGTGATT CCAAAAATCA CGATCTTCCT GCATAAGAAA AGAGGTCTCC 2220 

TTTTTTGAAA AACTTTTTTT AAAAAAGTTG TTGACTTGGG ATGGGAAACT GCGTAGTATA 2280 

GTACGAGTTG TCAGTCATCA AACATTTTAA GCCGCTCAGC GATTTAAAAA AAGATGTTGA 234 0 
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CAAAGAGTTG CCAATTTGAT ACTCTAATTA AGTTGTCGCT TGGCAACAAG GTAGTCCTTT 2400 

GAAAACTGAA CAAAGTTTCG TTAAATGTGC AGGGTCCTTG ATACTTCGGT ATCGAGGCAA 2460 

AAAGTAACAT TTGCGAAGTC AATTCGCTAG AACAACAAAT CGAGCTATTC GAACAGCTCA 252 0 

TATTTATATG AGAGTTTGAT CCGAAACAGC GCAAAGCCGA TGTCAGTGCG GAAAATCGTC 2580 

GGGGTGCCAT TGAGCGCAAG TTTGCCTTCT TGAAAGGTTC ACTTGGGCTT GACTTAGTGA 2640 

ACACCAGAAC GGCTGAGTCC TTGGTGGTAA CGGTGGATAG CGCGATTGCA TTGGCAAATA 2700 

TCGACCTCCT CCTTAAGCTT TTTTCTGTAC CAATTTCTAT TGTGGTCGAA CAGGGTGGCC 2760 

TGCATTATCA AATCAACTAT AAAGTGACTG AAATTCGGCC AGAAACCGCA ACCTAAATCA 2820 

CCAGCCACTA TTTAGTTAAC AACAGTTCTA ATATTAAGAG GAGTCGTGAT GACTGATGCA 2880 

GGATGACAAC GTTGGGGCTT ACTTTCGAGA GATTCGTAAA CGACGAGAAT TAGGAATCGA 2 94 0 

ACAAGTGCGA GGAAATTTGC ATCAATCAAC TATTTCGCAC TTCGAACGCG ATCATGATGA 3000 

CATTACTGTC CGCAATTTAC TTCAGATCCT TCAGCCGACT TTTACAACAC CTGAAGAGTT 3 060 

TTGTTTACTT ATCAATGGTC AGGATGAATC AATTTCCAGT ATTCTCAAGG AAATATCTGA 312 0 

ATATTACGAT CAACTTGACA TTGCTGGTTT AAGGGCATTT TCAGCCGCAT TTGAACAGGC 3l80 

GCACCCTATG ACTGCACCTG TTCGCTTGAT CTTGTTGATT CTTGAAAGTT GTGTGAAGGA 3240 

ATTGGTAGGT GAAGATCCCC TTTTGTCAGG CGAAGACTGT GATTATGTAC AAGATTATTT 3300 

GTTGCAGCCA GGAAAATGGT TTAGTTTTGA GTATGTTGTT TTTGGTAATC TTGCCTCATC 3360 

ACTACCCGGT GAAGTTAACT TGCGACTTTG GAAGAAGATG TTGACTTCTT TTCGTGAGTT 3420 

TCACTTGGCT ACATACGATG AACTGCTCGT CAACATTTTG TACAATGTTG CTGCTTCTTT 34 80 

TTTGAGTCAA GACGATTTGT CATCAGCTGC GTATCTCCTG CAGTCGCTGG ATTTATCCAA 354 0 

GGTAGATCAT TACGTTCTTT ATGTTCGTCA TCATGTTGCT TTTTTGAAGC TAGTTTTGAG 3600 

TTATCGGCTA GATCCCCAAA ATAAGCAAAA TAATGAGAAT CTCAAAGTAT TCTTATTAGG 3660 

CACTCGAATA GTTGATGAAG CACTTTTCAA AAAGAATGTT GATGCTTTGA AGGAACTGAG 3720 

TGTTGATGTT CATACAATCC TGCCATCGGA AACGTGAACA ATAGGTACTC CTGATGATTA 3780 

GGAGATAGGT TGCGCAAGTG GTATCAAAAA AGCGCTGACC CAGCCTTTCT AGGCCAAGTC 3840 

AGCGCGTTCT TTTTGTCTAC AAGAAATTTT CCAACCCCAC AACCAAATGA TCCGCTGCCT 3 900 

GAACCTTGCG AATGGCAACG GCGACCCCTT GCATGAAGCT TTGGCGATCG AAGGAGTCTT 3 960 

GGCGGATGGT GAGGGCTTCA CCGGGACCGC CGAAGAGGAC TTGTTCGTGG GCGATGTAAC 4 020 

CTGGTAAGCG GACGGCGTGG ACCGGGACGT CATCAATGCG TTGGCCGCGG GCGTCGTTGT 4080 

CGATGGTGGA CAATGGCTTT TGGGTGCGTC CGGCGGCGAT TTTGTGCGCA GTGGCGATGG 414 0 

CGGTACCTGA TGGCGCATCG GCTTTGTCCT GATGATGCAT CTCGATAATT TCGGCGTCAG 4200 

GGAAGTAGGC GGCGGCTTCC TGCGCGAACT TCATTAAGAG AACCGCGGAA AGGCCGAAGT 4260 

TTGGGGCGAT TAGACCGCCG ATATGACGGG CTTGGGCGAG TTCGATTAAG CGGTTTTGAT 4320 

CGGCTTGCGT CATGCCGCTT GTGCCAACGA CTGGGTGAAT GCCTGCTTTG ATCGCGGCTT 43 80 

CAATGTTGGC AGCGACGGCA GTGGGATTGG TAAAATCAAC CCACACATCG GCAATGTCGG 4440 

GATTGAGCTG ATCATAGCTC GTGAGCACTT TTGTATCAGC TGGTAGTCCA TATTTTTGGG 4500 

CATCAGCGGC AGTTGCTTTG GGATCAAAAA CGGCACTTAA TGCGAAATCT TTTTGTGACT 4560 

GAACCATTTT GACTGTTTTT TGACCCATGG CACCGCGAAA ACCGGCGACA AGAACGTGAA 462 0 

TCATGCAAGC ACCTCCGCTT CAATTGCTGA TAGTTCCGAA ACCCCTAACA GATGGGCTAA 4680 

TTCTTGTTGT TGTGCCGCTG TTAATGGCAG TAGCGGTAAA CGCGGGCTGC CGACTTTGAA 4740 

TCCCAAAGCA TTAAGTGCGG CTTTGGTAGG CGCTGGGGAT GGAAAATGGA ATAACGCGGC 4 800 

CATTTTCGGT AACAGTTGCC GTTGTAATGC AGCTACAGTG GTGATGTCAC CGCGATCGAG 4 860 

CGCACGATAC ATTTCCCGGA TGCTATGGGC ATATAGGTGG GAGGCAACTG AAATAACGCC 4 920 

CATCCCGCCC AGTGTTTTGA TCGTCAGCGC TTGAGCATCT TCGCCGGTCC AGACATTGAA 4980 

GGCATCGTGT TTGGTTCGGT CGATGATATC GCTGAGTGCT GCCAGACTGC CGCACTGCTT 5040 

GATCCCTTGA ATCATGGGGT TTTGTGCCAG CGTTGCCACG GTTTCCGGTA ACATGTTTAC 5100 

GCCGGTTCGC CCTGGAATGT TGTAAATAAT GATCGGTTTT TGCGCACTTG CCGCAACCGT 5160 

GGTATAGTGC GCGATCATGC CATCTTGATC CGGCTTGTTG TAATACGGAA CCACAACCAA 522 0 

AGTAGCATCA ATTCCGGCAA TTCCACCGAC TTCATGCGTA AAATCAGTGG TTTCGCGGGT 5280 

GTTGTTAGAC CCTGAATTGG CAATGACGAG TGCGCGCCCG TGAACCATGG CCACAAAACG 5340 

GGTGTAAAGG GTGATCTTTT CATCATGACT CAACGTAGGC CCTTCACCCG TCGTAGCTCC 5400 

AACCACAAAC CCGTCAGTGC CTTGATCAAT GAGATGATCG ACTAACCGTT GCATACTATC 5460 

ATAGTCAATT TCATCGCGGT CGTTAAACGG TGTCACAATC GCGGTGATTA ATTCTGCTCT 5520 

TTGCATTTAA AAACCCCCTG AGCGCGAGCC GGCGCGGTTA GAAGTCGGAG TGTAAGCGGC 5580 

TTAAGCGTGA TGGCCCGGTC CTGGCCATTG CGCTTAAGGT CCTTACACGT AGACTTCTGG 5640 

GCTGGCGAAC GCATTATGTT AAATCCAACT GGCAAGCCAT CATCAAAAAA TCCGTGACTG 5700 

CCCTTGCACA CTATCAATCA AGACCCTCAA GCCGCTTCCG CCATCCGATG CGTCAGAAAA 5760 
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TGAATGATAG CCGTCACACC TGGCGCTAGA GCTGCTTCAT CTGGTGAAAA GTCAGCGGCG 5820 

TGCAACTGCG AATCCGGATC ATTCACGCCT AGCCAAAACA TGGTGCCAGG AATTTTGTTT 5880 

AATAGATAAC CAAAGTCCTC ACCGGTCATG ACTGGATCGG TTGGCACAAA GGTCACGGCT 594 0 

GGGTCGGCTT GCATGAAATC AATGAAATCT TTTGTCAGGT GCGGATTATT TTCGACGGGA 6000 

TAATAACCGC CTTGATTCAA ATCGACTTTG ACTTCGCAGT TGAAACTGGC CGCGATGCCT 6060 

TGACCGATAT CCCGAATTCG CTGTTGCAAG AAATTAATTT GCTTTTGCGT GAAGCCGCGC 612 0 

AAGGTGCCTT CTAGATGGGC GCTACCGGCA ATCACGTTGC GGATGGTTCC TGCGCGCATG 6180 

AGGCCGAATG TGATCACGGC GCTATCGGTG GGGCCGACAT TGCGAGCGAC AACCGTTTGG 6240 

ATTTGGCTGA TGAAACTGGC CGCTGCGACG ATCATATCGT TAGCATTTTG CGGTAGCGCT 6300 

GCATGACCGC TTTTACCGAT TAAATCAACG TTAATCTCAG TGGTTCCGGC AAAAAGCGTT 6360 

CCGAGCCGCG TGCTAATCGT ACCAGCAGGC AGGTCAGGCC GATCATGCAG ACCATAAAAT 6420 

TCATCAATCT GCCACTCACC GGTGAAAGCG CCCATGTCAC AAGCGAGTTT GCCGCCATTC 6480 

TTGCTTTCTT CGGCCGGCTG GAAGAAGAAA ATCAGATGAT CCTTTGGCTG ATGAATGGAA 654 0 

AAATAACTGA GAACGCCAAG TGCCACGGTC ATATGCATAT CGTGACCACA TGCATGCGCA 6600 

ATCCCCGGAT GATGCGAGGC GAACGGCAAA CCGGTTGCTT CGGTGACCGG TAACGCATCC 6660 

ATATCGGCGC GATAACCGAT CGTGCGTTGC GGATCGGAGC CAGTGACTTT GACTAGAATG 672 0 

GCGGTTGGCA ACTTCGGTAA GGTGCGGATG GTGAGAAAAG TCTGCGGAAA ACTTTGGATG 6780 

GTTTTGAGCA GGAAGGCGTG GGTTTCTTTT TCCTGCAGCG CTAATTCCGG GATTTGGTGG 6840 

AGCTGGCGGC GAATAGCAAT GAGTTCGGCT TCCTTCATTA AATGTCACAA CTTTCTGAGT 6900 

TCATCAAGCA GCACTGTCTT AGCTTCGGTT TGATCGTTGA CTTTTTTAAT CACCTTGGCT 6960 

GGGACCCCGG CGACGACTGT ATGAGCAGGA ACATCATTAA TGACGACGGC TCCCGCAGCA 7020 

ATGACAGCCC CTTCGCCCAC GGTTACGCCT TCAAGCACAA CGGCATTGGC ACCGGTCATC 7080 

ACGTGATCAC CGATTGTCAC CGGCTTAGCT GACGGCGGTT CCACCACGCC GGCAAGCACT 7140 

GTGCCCGCGC CGATATGGCA ATGTTTGCCG ACAATGGCGC GGCCGCCAAG CACGGCCCCC 72 00 

ATGTCAATCA TGGTTCCGGC ACCGATTTCC GCGCCGATGT TAATAATCGC GCCCATCATG 7260 

ATCACCGCGT TGTCACCAAT CAGCACCTGA TCGCGAATGA TCGCACCAGG CTCGATACGG 732 0 

GCATTGGTTG TTTTGATGTC CAATAATGGC ACCCCGGTGT TACGACCGGC TGCCTCGACA 7380 

TAGTAATCAT CCAGTTTAGC GGTTTTTAAA ACGGGTTGGA TCTCTGTCCA GTCACCGATG 7440 

ACAGTGCCCG TGTGTTTGCC AATAAATGCA TGAACGCTTT TAGGAAAATG CAAGTCGGCT 7500 

AATTTGCCTT TGAGATACAC TTTGACCGGG GTGGTTTTCT TGCTGTTTGC GATGGTTGAA 7560 

ATGATTTTTT CGGTATCGAG TTGTGCCATG ATGGCCTCCT ATTTTTTTGC GGCAGTAGTG 762 0 

GCGGTTGATG TCGGCGCTGG TTGACTTGGG GCGGTGTAGT GCTGATCGTG TTGGATCAAA 7680 

TCGGCGTAAG TTTCACGCGT GACCACTAGC TGTGCTTGGC CATCTTCGAC AAAAACAACG 7740 

GCTGGACGCG GGTTGCGATT GTAGTTGGAC GCCATTGAGT AGCCATATGC GCCAGTGTCG 7800 

AACACGGCAA CCACATCGCC GGGCTGTGTG GCTGGCAGCG GGGCATCGTC AATCAAAATG 7860 

TCGCCGGATT CACAATACTT TCCGACTAAA TGGACATGTT CGGTGGGCTG GGCAGTCGGG 7 920 

TGATTCGCAA CCACAGCGGT GTATTGAGCC TGATAAAGGG CAGGGCGGAT ATTGTCGCCC 7980 

ATGCCGCCAT CAACCGCAAC ATAAGGCCGC AAGCCCGGTA CATCTTTGCG GCTGCCGACC 804 0 

GTATACAGAC TGTAGCCGGC AGGACCGACA ATCGAACGGC CCGGCTCAAT CCAAACGGCA 8100 

GGCAATGGCC AGTTGAAACC GTGGCTTTGG GTTTTTAAGG TGGTCACAAT CGCCTGCACA 8160 

AAAGCTTCTG GTGGTAGCGG ATCATCCTGC TTGGTATACG CAATCCCAAA ACCGCCGCCG 822 0 

ACATTGAGGA CTTTAGGGGT GAAGCCGAAT TGCTGGTGCC AATGATCAAG GACTGTCAGC 82 80 

AGCTTTTGGG TGACGGCTTC AAACCCGGCG ACTTCAAAAA TCTGGGAGCC AATGTGGGCG 8340 

TGAATACCCA GCAAATTAAG ATGATCATCC GCCAGAATAC GCTTGGCTGC TTCATCGGCT 8400 

TGCCCGCTTT CAAGATCAAA GCCAAATTTG CTGTCGGTTT GGCCGGTTTG ATCATAAGCA 8460 

TGCGTATGAG CGCTAATCCC CGGTGCACCC GGATCAAGAC GTTTTGCTTG CCCACAGCCG 8520 

CCTTTAGCAA CTCGTCAAGC AGGTCCAATT CGTAAAAATT GTCAACGATG ATCGTGCCAA 8580 

CGCCGGCGTC TAAAGCTTGT TCCAGTTCGG CTTTGCTTTT GTTATTACCG TGGAAGCTGA 8640 

CTTTGTCCAT AGGGAAGCTC GCTGCTTGAG CCGTGTATAA CTCGCCACCG GAAACAACAT 8700 

CGACATGAAT GGCTTCGGCT TTGGCGACCT CGTACATCGC GATGGTAGCA AACGCCTTGG 8760 

AAGCGTAACT AACGGCGTAA GCGACTCCCG CCGTTTCAAA AACCTGCTTG AACGCCCGAA 882 0 

TCTGATGGCG AATGGCGCCA ACGTCATAAA CATAAAGCGG TGTTTGAAAA GTGTGGGCAA 8880 

GTTGACTGGC AGCAACCCCG CCAATCGTTA ATTGACCTTC GTGATTTGTG GCAAAATTCA 894 0 

TTCAGTTCAT CCTCCCGAGT GATGGCAGGG CAACGGCAAA CGAAAAGGGA CCCTTTTGTT 9000 

TGGCCGCGCG TCAAACAAAA AGATCCCAAC TTGCAATCTA CTTGAATGAT AGCGCCCCGC 9060 

TTAGATACCT AAGCGACAGT ACAGGATTTA TTCAACCCTG GCCCAACAGG CTCACCGATC 9120 

CCGGATCACC CATTTCGGCA ACCGCCCCTT TCACCGAATG TCACCACGAA 9170 
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<210> 68 
<211> 2963 
<212> DNA 

<213> LACTOBACILLUS RHAMNOSUS 



<220> 

<221> MISC_FEATURE 
<222> (1) . . . (2963) 
<223> N = A,T,C OR G 



<400> 68 

TGGCTGTTTT ACTGTTGAAT GAAAATCAAA CGCAACTAAC CGCGAAAGTG AAGCAATTGG 60 

TTGTTGAGTT GTTGCGGCAA GGCGGTAGTG AGTTAGTTGC TGATGATCGC GATGTAC CCA 12 0 

GCGATTATGC TCAGGAGATT GTCAGTCAAG GGGTTGTGGA TTTAATTGTT TACTGGCTCA 180 

ATCAAACGCC GGTCCGCTCA CCGGAATCGG TTTACAGCAT CTTTCGCACC ACACGCCACC 240 

TAACGCCTGA ACAGTTAACA GCTCGGATAT AAAGAGGACG CAAAAAAACC GCCGCAGAAT 3 00 

AGCGACGGTT AATCAAGCGT AGCGGTTTGG CACTATTTGT GTAGAAACTG ATGAAACGCG 360 

GTCATGACAG CCTCAGGCGC ATCGATCATC AGATTATGAC CGGCGTTTGG GATTACGGTT 42 0 

GTGGTCATGT GTGCGCCTTT ATGGGCAAAG ACCACTTGAT CCTGATAGCC AACTTCATTG 4 80 

TCATTTTCAC CTAACACAAG CGTAACTGGT GACTTAATCA GGCTGGTTAA GCGTGATTCA 540 

ATCGACAGAC GATAAGCATG GCGGTTCTTC ATGGCAACCC AGAAATCGCG GTTAAAAGTT 600 

TTAAGCCCTG GCAGGATAAG TTCCTGATAT TGTCGCCAGG TTGAAGGATT GATAACAACA 660 

TTCATGTGTT GATAGTCGGT AAATTCCGGT GACTGACTGG TCACTGGCGC ACTAATAAGA 72 0 

TGCTTTAGTG TTGCAACCGT ACGTGCTGTT TTCTCCGCGA GTACAACCGG AGCGGTTAAA 780 

AAAGCACCGG AAAACTCGTC AGGAAATCGT GCAAGCAGGC CTAATGCTAG ATAGCCACCG 840 

TAAGAATGGC CGACAAGATA ACATGGCCCT TCGCTGGTCG CCTGAATGAA AGCATGAACC 900 

TGTGCCAACA CATCATCAGC AGATTGCAAT GCTGACGTGG CCGGTGAATT TCCCATTCCC 960 

GGTAAATCCG GATAGAGGCG GGCAAAATGC CGCTCTTCGC TGGTAAAACG TGGCTCATAA 1020 

AAAGCTGCCA TGCTGTGTCC GTCTAACCCC ATGCCATGTA AAAAGTAGAT GGTTTTCCCA 1080 

ACTCCAATTT TGTTGTAGTG AAGGCCTATT TTAGTTGGCA TCGTATAGAG CTCCTTAGTG 114 0 

ATCAGTTATC ATTGCTGGGG ATGAATGGTT GAATCAAATT AGCCAGTGCC TCGATGTTCC 12 00 

GAGTCTGGAT ATAGACGGTC CCGGAACCAG TGAACCGATT GACTAAACCT TCACCGGTAG 1260 

TANAACCGAT GACACCACTA GCCGGCTGGA TGCTGTAATC TAGCTGGCTG TCCCAGGCGA 132 0 

CAACATGACT GTTATCCACG ACATATTCAT GGCTGCCATC AAGTTCGATC GGAATGATGT 13 80 

CACCATAAGC TGAAACCAGC ATCGTACCGG TGCCATCCGT TTCCATGATG AAGAATCCGC 1440 

CAGTGCCGCC AAATAAAGCA CCACCGACTT TTTGACTGGC CATGTGATAA CTAACGGAAG 1500 

TGTCCATTGC CAAAAACGCA CCGGTATTCA GGCGATATTG ATGATTGGCA TCGAGCGTCA 1560 

ATTCTTTGAT AACGCCGGGG TTGCCGGGCG CAATCGCCAA TTCAGCGTTA GCCGCCTTAC 162 0 

CAGTTGCCGT TGTGATAAAA AAGCTCTCGC CACTGGTTAT GGAGCGTCCA ATCGCACTCA 1680 

TTAGGCCGCC GAGTCCGCGT TTGCCATTGC TATTCATGTG GCCGCTTAGT TCAACCAAGC 174 0 

CATTGTGATA GATCATGGAG CCAGATTCGA TCTGGATCGT TTCATCTTGT TGTAGCGCAA 1800 

TCTGCACAAC CGGAAACGTA TTGTTGGCCG AGATGGTATA GTTCATCATT AAAGCCCCTT 1860 

TCTTGATTGT CTTCATTGTA GCGTATTCCA TTGCCAAAAT GCGTTCATTT TCCTCTGAAA 1920 

AAGTGAGTTA GTAACTTGCC GGTGACGTGA TGGCGACCCA TTGTAGTGAA CCTAAATGGC 1980 

AAATTCGTCC CGCAAAAAAA TCAGTTCAGT TCCGGTTGAC AAACCGTCCG TTAACCAGTA 204 0 

GTCTTTAACT AATCTATTTC TTAGGAGGTT CTCATCATGA TGACAAAGCT GACTCAAGGT 2100 

AGCCAATCAT TTTATTTCTG GTTTTTCAGA CGCGATCTGT GAGACCAGTT ACCTTTGAGT 2160 
GAGCGGTCAC ACAGATCAAG CAATTGACTG TGTGGCTGGA ATCAGGAGAA TCATTCCCAT . 2220 

TTCGTGCCCC GCGGTCAATC GATGACTGCG GGGCTTTTAT TTTAGTTTCA ACTTACTGGA 22 80 

TGTAAAAAGA TGGAGGGATT TACATGGCAT TAGTCGATCG TATGAATCAC GAGGTTCGGC 234 0 

AACTCAAACC GAGCGACATT TTACAATTCA ATGCAGAAAT TAGCGGTATT GAAGGGATTG 2400 

TTAAGCTGAC ATTAGGTGAA CCGGATTTTC CGACGCCGGA GCATGTCAAG GCGGCGGGCA 2460 

TCCAATCAAT CGAAAATGAT GAGAGCCATT ATACCCAGAG CAAAGGCTTG CCGGGATTAC 252 0 

GAGCTACGGC AAGCCATTAT CTGGCAACGA AATATAAAAC CTCCTATGAT CCGGAGACGC 2580 
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AGATTTTGAT CACAGCTGGG GCCACTGGCG GTATTTATTC GAGTTTAACG GCTATGTTGA 2640 

ACAAAGGCGA TACCGTGATT ATCCCAACTC CGATTTTTCC TTTATACATC CCAATCGTGT 2700 

TATTAAACGG AGCAAAACCA ATATTTATCG ACACTTCGGC GGATGGGTTC ATTCTTAAGC 2760 

CAGAGAAATT ACAACAGGCG ATTGAAGCCC AATCGGGACA CGGTTAAAGC GGTGATTCTT 282 0 

AACTACCCGA CTAATCCAAC TGGGGTGACT TATAATCGCG CGGATCTGAG CGCATTAACC 2880 

CACGTCATCA AGCAGTATGA AATTTTTGCT TTAACGAAGA GATTACCTAG AATTG AC CT A 2940 
CAGTGGGACG CATGTTTCGA TGG 2 963 



<210> 69 
<211> 5739 
<212> DNA 

<213> LACTOBACILLUS RHAMNOSUS 



<400> 69 

TGGGTATCCG ATCGCCATTT TCCGACTTAG GGGCCACCAT TCTCGACAAT TTCGGGGTCA 60 

CCGGGAATCG GGTAGGTCAA TCGTTTTTGA GTCTGCTTCG CTAATGAGGC TAGGATCCGG 12 0 

TAGTTGTAGT TGCAATCAAT CCGGATGATG ACGGGTAGCC ATCTGACGGT TGTCACTTGC 180 

TTGTCGTTCA TTTGTCGACC CGAATCCAAC TAAGGGGGAA TTTTCATCAT GAGTACACAT 240 

ATTGACGCTC CAAAAGGCGC CATTGCAGAT GTTGTTTTGT TACCGGGCGA TCCATTACGC 300 

GCACAATATA TTGCCGAACA TTTTTTGGAA AAGGCTGTCC GCTACAATAC AGTGCGTAAT 360 

GCCTTTGGTT ATACGGGCAC CTTTGAAGGG CGACGGATCT CAGTTCAAGC GACGGGGATG 42 0 

GGGATTCCTT CAATTTCAAT TTATGTTAAT GAACTTATTC AGGATTATGG CGTCAAAACA 480 

CTGATTCGAG TGGGGACTGC CGGTGGGATG GGTAGCGATG TTAAGGTACG GGATGTCATT 540 

CTGGTACAAG GATCATCGAC AGACAGCAGC ATCGTTTTGA ATACGTTTGG GGCGGGGATG 600 

TATTTTGCCC CAATAGCCGA CTTTCAGCTT TTGCGTGAGG CAGCAAATTT GGCAGATGCT 660 

GGGGCATTGC GCTACCATGT GGGTAATGTG CTCGGAGAAG ATCGCTTCTA CAACGATGAA 72 0 

ATGGATCGTC AAAAGCTCAT CGATTACGGC GTGTTAGC C A CCGAAATGGA GACCCCTGCA 780 

CTATATCTTC TGGCTGCGAA GTTCCATGCA CAGGCGTTAT CAATCCTCAC CGTCTCAAAT 840 

CAC CTGATCA CGGGTGAAGA AACAACGGCT CAAGAGCGTC AGACTAGCTT TAATGACATG 900 

ATCTTGAAGT AACGCTTGAC CATGCTTTTG ACCTAGTGGG TGAATATCCG GATGAGGTGC 960 

TGGTCGATAC TCTCTATCGC ACGCGAGATA ACATCAATCT GTGTAAGAAG CTAGGCATTA 102 0 

AACTTAATGG GCCAAAGCTG GGTCGAAAGC CCAAACATGT GGATCCGAAA CAGCGCAAAG 1080 

CCGATGTCAG TGCGGAAAAT CGTCGGGGTG CCATTGAGCG CAAGTTTGCC TTCTTGAAAG 1140 

GTTCACTTGG GCTTGACTTA GTGAACACCA GAACGGCTGA GTCCTTGGTG GTAACGGTGG 1200 

ATAGCGCGAT TGCATTGGCA AATATCGACC TCCTCCTTAA GCTTTTTTCT GTACCAATTT 1260 

CTATTGTGGT CGAACAGGGT GGCCTGCATT ATCAAATCAA CTATAAAGTG ACTGAAATTC 132 0 

GGCCAGAAAC CGCAACCTAA ATCACCAGCC ACTAAGTATC AATACCACAT TGATGGCGTG 1380 

GATCCAAATG AATCTAAAAT TGTTTATCAT GGTAAAACGA TCGGTAAAGT CAACATTGCG 1440 

CCAGGTACAG TCGGGCTTGT GGGGTCGATT GAATACTACA ATGATATGAA TACGGTTGTC 1500 

GCTAAAGACA TTTGGGATCG CCGCGGGTTT AAATCGTCAA CCCAGTATTT TCATCCTGAT 1560 

GGTGCGTTTG GCCCACAGGT TTTTTACGAT CGTGATGGTA AGCCCAAGAT TGAAATTACG 162 0 

CGGATGAATG TGAATGGCGA ATTGCGCAAC ACCATGTACA AGCTGCTTGA CTATCAAGGC 1680 

CGGGCATGGC GCTTTGATAC CGAAAATGAA ATGTTTGTTT TCTTCATGAA TGAACTGATG 174 0 

CTTAAACATT CTGGCGTCTT AATTAATGAT CGGCCTTCAT TGATTAGTGA AGTTGCCGCA 1800 

GTTGTTGGCG CACGTGGTAA GTGGCAGTTT CTTCACAGTG CCCATACTTA CAAGCCAGAA 1860 

CAAGCAGGTG GATCGCGTAA CTATGTCGAC TATCTCCAAC CACTATTTGC CACGCACATG 192 0 

AATGACTTTG ATGGCGTCAT GGTCCCAACT GTGGAGCAAA AGCAAGAAAT CGATAAGTTC 1980 

TTCCACTTTA AGCATGTCGT GGTGGTGCCG GATTCATATG CTGAACCGCA TAAACTGGTC 204 0 

CCTGCTGAAA AACGTGATCG CAATAAGATT GTTTATTTGG GCCGAATTTC ACCGGAAAAA 2100 

GAACCACAAG AAGCCGTTAA GATTTTTGCA AAAGCGAAAA AAGACTTACC AGACTTACAT 2160 

CTTGAGTTTT ACGGTTACTC ATCTGATCAG TCGCTTGATA ATTCACTAAA AGAACTGATT 2220 

AAAAAACTGG AAATTGAAGA CGCCGTTCAC TTTAATGGCT ACCAAAACAA TGACCAGTTG 2280 

GCAAAAAAGC TTGGAGACGC CGCGGCAGTA TTAAGTACCT CTTCTTCAGA AGCGTTCGGC 234 0 

ATGAATGTGT TGCAGGCGAT GAGTTTTGGC GTGCCGGTGA TCGGCTATCA AGTTAAATAT 2400 

GGCATGAAGT TGGTGGTTAA AGAAGGCATC AGCGGATACT TAGTGCCAAA TGGTGAAAGC 2460 

CAACAAGGTG CCAAGGCGTT GGTTAAGTTG TTGACCGACA AAGATAAGTG GGCCGATATG 252 0 

CTTGAATCAA CCTATGAATC ATCGCAGAAG TTTAACGCTG CGGCAGCTTG GCAACAGTGG 2580 
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CAGGCTCAAC AAGCAGCTGT TCCTAACGTA TTCTCAAAGT AGGGGAGAGC TTAGCATATG 2640 

ATATTCTTTA TTAATTCAAA TTTTAATAAA AATAATTCCG GGATTGAACA CGCTCAATTG 2700 

AAGCGGGCAG GACTCTTTCG TGATCATCAT GTGCCTTTGA AGATGATTTT TCGCGAATGG 2760 

AATCCTCGCT TACATGAATA CTTAAACCAT AATGGGGTCA GTGATGACGA GGCTTTGAAC 282 0 

ATGTTTGACT ACTACCAGAA TGCCGAACAG GTTCCAGCTA AAATTCTTCA CGCTGAAGAC 2 880 

ATTGATTTTG GATTCGACAA GCTTAGTTAC GCCAAAGAGC CAGATAACCA CCGCTATTTG 2 94 0 

GTGACCCGAG GCAAACTTTT TGTCGGCCGG ATCAATTACT TTGAGGATGA CTCGGCTGAA 3 000 

CGCGTCAGCT CAGTTGAACA ATTCGATGGT TTTGGAAATT TGTATCGGGT TGACTTTTAT 3 060 

GACTTCCGCG GCTTTTTGTC GCTGTCGCAG TGGTATACGC CGGATAATAA GGTGGGGACT 3120 

GAGGTTTGGC ATAAAGTTGA TGGGCGGCCA GTTATTGAGA CTTTTAATAA ATATGACGCC 3180 

AATCATGCGT TCATTAAGAC CGGATGGCGG TTGATTGAAG ACAACGGTGC GGTTTATATG 3240 

TTTTCGAATA TAGATGATTT GACGCAGCAT TTTTACAATA ATGTGAATGA GCAATACTGG 33 00 

AATGACAAAG AAGTCAATGT CTTTATTCTT GATCGGTCAC ATTTGGGCGA TTGGCAACTC 3360 

ATTCACTTGC AGCGGCCTGC TTATATTGTC ATGAATTTAC ACAACTCACA TGCAGGCGAT 3420 

GCCCAAGATC CGATGCACTC GGTCATGAAT AATTTTTATG AGTACAGCTT GATTCATGCT 3480 

AATGATTACG ATGCGATTGT TTCAGCTACC AATAAGCAAA CTCATGATGT GCGCGAGCGA 3540 

TTCCACCCAA CGTGCAAGTT GTTTACCATT CCAGTTGGCG TTTTGCCAGA TGAACAGTTG 3 600 

GCTCGACCGC ATGTTGCCAT GACCGATCGC CAGCCGGCAA AAGTTCTGGT TACGGCGCGG 3660 

GTTGCCCCTG AAAAACAAAT TGATCACATT GTTGCAGCGA TTGGGATTGC TAAGAAAGAT 3720 

GTCCCTAACA TTTCTTTGGA CGTCTATGGT TATGTCGACC AC CGGGATGA TAACCGGGCG 3780 

ATGAAGCGGA TCAACGCAGC AATTGAAAAG TATCATTTAC AAGGTGCGAT CAAGTTGCAC 3 840 

GATTACACCA ATGATGTCGG AGCCGTTCAA CGGAATGCTC AGGTTTATGC ACTTGCATCC 3 900 

GTGATGGAAG GCTTTAATCT GTCTTTGATG GAAGCACTCA GCAACGGCAT GGTTGGGGTC 3 960 

ACCTATGATG TCAACTATGG CCCGAATGAA TTAGTTGTTG ATGGCAAAAA TGGTTTTGTT 4 020 

GTGCCATTTG GCGATATTAA GGCGATGGCC GCTAAGTTTG TTGAACTATT CACCCATCCG 4 080 

GATGAATTAC AGCAAATGTC AGACCAAGCC TATGAGTTGT CGGATCGCTA TTCGGAAGCG 414 0 

AATGTTTGGA AGGCGTGGCA AGCGTTATTA GATGATGCTA AAAAGAAGGA TATTCATTAC 42 00 

ACTGAAGAGA TATCCGCTGG TATTGGCGAT CAACGGGTAA AGAAAGCGTA AAGCTCCGGT 42 60 



TTTAGATTTA AAGGAACTGC TAAAGTGCTC 
TTTTAGAACG AAACACTTTT TAAATTCTTC 
TAAATGAAGG CGGGCGCCTG AATGAATGAC 
CAAGTAGCAG CGAAAACAGC TGAACTGACG 
ATTCAAGATT TACTGAAACT TTTAAATGAC 
TCTGAAACGA GTCCGCAACA AGAGAATACA 
GTTGCGCCGA TGATTACCCA AACAGCGCCT 
CAACCGCAGC AACCCCAACA GCCAAAACCG 
ACACCATTAT TATCAGAGCA CTGGTTAAAT 
TTAGATTTGA ACGGCGGCCA TGTCGGCACC 
ATGAAGAACC CACCGGAAAA TGGGGACTGG 
AGTGTTAATT ACAAGATTAC AACGTTGAAG 
TTGAAGTTTT TGCCTGCTGT TTTTCGTGAA 
TCACCGGAAC ACGAGACGCG GCAGCAGTTG 
AAGTTGAAGC CGGGAGATTA TATTGACTAC 
AAGATCATTT GGCGTTACAC TGATTCCGCG 
GCAAAGTCGG CGAATACAGA CGCTGATAAA 
CAAACAGCGA ACAAGACGGT CAAGCCTGCA 
GCCGATAAAA CCTTGCTGCT GGTTTGTTTT 
CGCCATGTTG AAGAACGCGG TGGCAAACTC 
ATGTTGAAGA AAAAAGTTCA AAAATCTGAT 
CATAGTCAAA TGTTTGCGGC TAAGGATGAG 
GCGAGAAATA CCAATGAGCG TAATTTGCTG 
AGTAAGCCAT CTGCGGCGCG CCCGGAAGTC 
AACTTAAAAC TAAAATTTAT TTTAAAAAAA 



GTTATTTTAG AACGAAACAA GTGATCGTTA 432 0 

TCAAAACAGT ACAATTAGAT AAATCAACCT 43 80 

AAATTAAAGA TTATTGAATT ACTTAAGCAA 444 0 

CCTAAGAATA TTCAGAAAAT AACGCAAGAC 4500 

GTTGTAGCCA TTGATTTTGT TGACACTACT 4560 

GCAGTTGCAA AACCTGAATC TAATGCGGCA 4620 

GAAACTAAAA GTGAACCAAA GCAGCAGACG 4680 

TCGCAGCCAA AATCCAATCC TGAACCGGAA 4740 

AATCATAAGT CGTACATTGG TCGCTTCCAT 4 8 00 

ATTAAAGTGT CGGAAAGTAA GTTACATAAA 4 860 

GTGCGTGCCG ATGAGTATCA GGATAGCGAT 4920 

CGCGATCCGT TGCCAACCGA AATTGTACGG 4 980 

GATGTGAAGC GGTGGTATAT TGAGTTTCAA 5040 

CTTTTAGGCG ATTATGATGT GATGTTGTTT 5100 

GCTTATCGGC GCGGTCAGGA AATCAATGGT 5160 

GCGGTTGCGA CCCGAATGAA ACAACGCTAT 5220 

AACACTGCAA CTAGTAAGCA GAAAGCAACA 52 80 

AAGAGGCGGC GAGCTGTCCA GCAAGTCTTT 5340 

GAAAACTCCG CCATGCCGCG TAAAGTCAAG 54 00 

GTGTTATCAT CACACTCGGA TTCCGGCGCG 54 60 

GTGGTGATTG TGACGACCGA TTTTGTTGGC 5520 

GCGAAGCGGA TCGGGAAGCC GATTTGGATG 5580 

CAGTGGTACA AACGACATTT TCCTAATGAA 5640 

TAATGAATGA GCTAGAATCA ATCATTGTGT 5700 
ACCGGCCTG 573 9 
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<210> 70 
<211> 2458 
<212> DNA 

<213> LACTOBACILLUS RHAMNOSUS 
<400> 70 

TGGTGGTTTG TTGAAAACCG AAAAATTTTG GGGCCCCACA GCCGGGTATT GGGTACCATG 60 

CCCAACCGTC TTATTGGTAT ATTGCGGTGC TAGTTTGGCC CATGGCTTCG GACCGTCTTT 12 0 

CAAATTTCGC ACGCCAAAAA TCCTAGGGAA AGCTACACCC GAGATTTTTA AAGGGGTTAT 180 

GAAAGGCCAA GCGGAGCAAA AGGCCGGTAT CGCTGTTGGC AACTATCCAA TTGATTTTGA 24 0 

TAAGATCAAA CAGATTATTT TAATCGTCTT GGTGCTGTAT TTGGGTAGCG CACTGTTTAG 3 00 

TTTCTTGCAG CAGTTCATCA TGACTCGGAT CGGATTCGCC AGAAAAAAGA GCCCGAGCCT 3 60 

GTGATTCTGC CGCCACAGTC GCCGTTTACG CTTGTGGCAC GGCGAATTAA TGCCTTAGCT 420 

GCGGAACAAA CCCATTTACG TGAGAAAGTC GCAGTACGGC AGTCCAGTTT TGATCGTCTG 4 80 

ATTGATAATT TGCCACTAGG CGTCATGTTG ATTGATACCA ATAAGGATGT CATTTTGCAT 540 

AATCATGCCA TGTCCCAGCT TTTGGGCCAT CAGATTCCGC AGCCGCGGCA CAATTATCTG 600 

GACGATGTTA AGACTTATGC GTTGGCCCGG ATGATTGAGC ACACTTTTCG CCATGAAAAG 660 

ACTCATCATC AGGAGTTGAC CGTCCTGGCA ACCCAAAAGT CGGTTGATGC CAGTGTCATT 720 

CCTTTAAACC AAGGAACTAG TCGTCTCCAG GTGTTGGTTA TTTTGTACGA TGTCACGTAT 780 

TTGCGCCAAG TCGAGAAAAT GCAGCTCGAT TTTGTTGGCA ATGTGAGTCA TGAGCTAAAG 840 

ACGCCGGTGA CTGCTATTTC CGGGTTTGCC GAGACACTAT TAAGCGGGGC TAAAAATGAT 900 

CCGGCGACGC TAGATAAGTT TTTGAAGATT ATTTTCGATG AAAGTAAGCG ACTGACCCAG 960 

CTCATCAATG ATATTCTAAC GTTGAGCCGG CCCGAATCGA ATCAAACGGT GCAGGCACAA 1020 

GTACCACTTA AGAAGTTAGT CGACGATGCA TTGCGTAATT TAGCTAAAGT GATTAAAGAC 1080 

AAGCAGATTC GGGTGGAGGT GGCAATTGCA CCAGACTTAC AGGTTGTGAC CGATGAGCGC 1140 

AAGTTAACTC AGATTGTGCG GAATCTTTTG AACAATGCCG TGTTTTATAA TCGATTAGCC 1200 

GGACATGTGA CGATCACGGC CCAAGTAGTC GAAGGGCACT TATCATTGGC GGTCGCTGAT 1260 

ACTGGTATTG GGATTCCCGA GACAGAGCAG GCACGGATTT TTGAACGCTT CTATCGGGTT 1320 

GATAAAGCGC GCAGTCGTCA CAATGGCGGT ACTGGTTTGG GTCTTGCAAT CGTTAGTGAG 13 80 

CTGGTGAAAA GTATGGATGG TCAGGTTGCC GTTTCGAGTC AAGTCGGGGT TGGATCGACC 1440 

TTTACCGTGA CATTGCCGAT CAGCAAGCGC CAGCAGCAAG ACTGATGACA TATTTACAGA 1500 

AC CTTT AC AT TCAACGACAT GAACATTTAC ACGCAACTGT TAAGATGATT GGAGCTTGAA 1560 

ATGGAGGATT TCGTGTGAAA AAAATTGTGA CCCTGTTTTC GATCGTATTT TTGGCGCTGT 162 0 

TAGCAAGTGC ATGTGGCATC AGTCATAGTT CGAAACAGTC TGGTGAATCA ATCACCGCAG 1680 

TTGGATCAAG TGCCTTGCAG CCTTTGGTTG AAGCGGCGGG CGAACAATAT CAGACGGAAC 1740 

ATCTCGGCGT GTTTATCAAC GTCCAAGGTG GCGGGAGCGG TACCGGATTA AGCCATATCC 1800 

AGCAAGGGGC GGTTGATATC GGTCAACAAG ATCTTTTTGC TGAAGAAAAA CCGGG C ATT A 1860 

AAGCCAACGC CTTGGTGGAC CATAAAGTGG CTGTTGTCGG GATTGCGCCG ATTGTTAATC 192 0 

CCAAAGTCGG TGTGAAAAAT GTGTCAATGA CGCAGTTGCA ACAGATCTTT TTGGGTCAGA 1980 

TCACCAACTG GAAACAGTTA GGTGGCAAGA ATGTGCCGAT TGTCCTTGTC AACCGCGCAC 2 040 

AAGGTTCAGG GACCCGCGCG ACTTTTGAAA AATGGGCGCT TGAAGGCAAG CAACCGATTG 2100 

CCGCTCAGGA ACAGGATTCC ACCGGGATGG TGCGACAAAT CGTTGGCAGT ACGCCAGGGG 2160 

CAATTTCTTA CGTCGCTTTT TCTTATGTTG ATAAAACCGT CCGCAGCTTG TCTGTAGACG 222 0 

GCGTTGCACC AACTGATAGT AACGTGGCAA CGAATCGCTG GCATATCTGG TCGTACGAAC 228 0 

ATATGTATAC AAAAGGTCGG CCAAGTGGTT TGACCAAACG ATTTTTGACT TACATGATGT 234 0 

CACCGGCCAT TCAGAAGAAA CTGGTCCAGA AAATGGGCTA CATTCCGATG ACTAAAATGA 2400 

AAGTAGTGCG TAACGCCAGT GGCCAGATTA GTCGTCCATA AGCGAGTCCA GCGTCTAA 2458 

<210> 71 
<211> 9655 
<212> DNA 

<213> LACTOBACILLUS RHAMNOSUS 
<220> 

<221> MIS COFEATURE 
<222> (1) . . . (9655) 
<223> N = A,T,C OR G 
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<400> 71 

TTAGCATTTT TGAGTTTCAC TTCTTCGCGC AACTCATCAC TAAGCCGCAC CGCCGTTTCA 60 

AACCCGACAT CGGATTCGAT CAGCATTTCT TCAAGATCCT CGAAAAAATC TTCATCAACC 120 

GTTCGAAAGT TGGCAAACAG TGCATTCAGC TTTTCACCAA AACTACTACG GCTTTTTTCC 180 

AGGCCTTCAT CATATTTATT TTCTTCAGGC GTCTCCGGTT CAGTACCGGT GAACGCTTTT 240 

TTAATCGCAT CAAAAAGTCC CATTAACTTG TCGCCTCTTT CTGTGATTGG TCCAAACTAA 300 

CGGCCATAAT TCGACTCACA CCCGACTCCT GCATGGTTAC CCCATATAAG ACGTTGGCTG 360 

CAACCATCGT ACCATGACGG TGAGTAATGA CAATAAACTG AGTTGCACTG GCATAATGGC 420 

GTAGGAATTC GCCAAACCGG TTCACATTAA CGTCATCCAG TGAGGCTTCA ACTTCATCCA 480 

GAATGGAAAA TGGCACCGGC CGCACTTTGA GAATCGCAAA TAACAACACG ATTGCCGTCA 54 0 

ATGCCCGTTC GCCTCCAGAC AACAGCGATA GGCGGGTTAA CTTCTTGCCA GGCGGCTGTG 600 

CAGAAATCTC AATGCCCGTC GTCAACAGAT CATCCGGATT GGTCAGGCTC AAATGCGCGT 660 

GACCGCCACC AAACATCTGC GGGAAGATAG CTTCAAATGC ACTATTTGTC TGATCAAACA 720 

TGGCTTTAAA TCTGGTTTTG ACCGTTTCAT CCAATTCGTG CATTGTAGCG ACTAGCTGTT 780 

GTTTAGCCGC TAAAAGATCA TCCTGCTGCT TAGTGAGAAA TTCGTACCGT TCATTAACTT 840 

CTTTAAATTG GTCAATCGCA TTTAAATTAA CCGGACCTAA TTCATCTATT CCTCGCTTCA 900 

ACAGTTTCAA TTTGCTCTTA AGCTCAGGAA TCGGGGCATG ATCCGCCGCA ACTGCTGCTT 960 

TAGCTGCTTC ATAAGTTAAC TGATAATCTT CAGCCAAAGT ATTCAGCCGC GAATCCAGTC 102 0 

CCAGTTTCAC GCGATTAAGC GCCACTGCTT GCTGTTCAGA AGTCGCCATC GCCTGATGCT 1080 

GGTGATCATA AGTGGTCGTG ATCCTGGCTG AAATGTCGCT TAATTTTCCG CGATTAGCCG 114 0 

CTTTTTCCTG CGTCAGCTTA GTTTGATCGG CTTTAAGCTG CGTCAGTTCT TTTTTCAAGC 12 00 

TGGCAATTGT TGCGGTCCGG CTTTCCTTTT CTGCGGCAGT TTCCTTGGCG GTTGCCGTAA 1260 

TGTGCGCAAT TCGTTGTTGA AACTCTGTTG ACTGGGTTTG CGCATCGATC GCTTGCGCCT 132 0 

GCCATTGCTG CTGCTGATCA TGGAGCGTTT GCAGATCATT CGCGATGACG GCTAACTTGG 13 80 

TCTTTAAACC ATTAACGGCT GCTGCTTGCT TAGAACTTGA GTCAGCTGCA GCAACAGCGG 1440 

CTTCCTTAAG CTGATCAATC TTGGCCTGCG CATCGGCAAT TTCTTTGGCA ATCTTTTGAC 1500 

CTGCTTGATG CAAATCAGCC AATTTGGTAC TCAAATCAGC CTGTGCGGTA TTGGCCTGTT 1560 

GCGCGGCTGC CAATTGCCGC TGCGCCTGCC GCAACGTCTC AGCTTGGGCA TTATGCTGAC 162 0 

TGGTAATGGC AGTAAGATCG GCTGCTAATG CTTGCGCTTG AGCAGTGGCA GTTTGCCAGG 1680 

CTTCCTGAGC CGCGTTTTCC TGTTTCGTCA AGGTCGTCAA GTCAGCTTGC TTTTGCTTCA 1740 

AATCTGCAAC TAGATCCTGC AATTGCGTTT TGAGATGGCG CGCTTCTTGA TTACGCGCCA 1800 

GTGGTGATGC TTGCCGGCCT TGCTTAACCT GGCCACCCGT CAGCGAGCCG CCTGGGTTTA 1860 

AAATATCCCC AGCGGTTGTG ACGATGCGAT ACCGATGATG TGTTGAGTTG GCAATAACAA 1920 

TCGCATGTGG CAAGGTGTCC ACAATTAACA CACTACCCAG CAAGTTCGCC ATCACGGCTT 1980 

TCAAATCAGC TGGATACTGT GCCAGTTGCA ACCCTGTTCC TAAAAAGCCG TCTGCACTTT 2 040 

CAACTAACTG CAAAACCGCA CTTGGTAATT CCCGCGGCCG CATCACCGCA GCCGGCAGGA 2100 

AGGTCGCCCG ACCAGCGCGT TGTTGTTTCA AAAGACTGAT GGCGCGTTGT GCGGCTGCCT 2160 

CATCACGCGT CACAATGGCC TGCAAATTAC TGCCTAACGC TAAATCAAAC GCTTGTTGGT 2220 

AAGCAGATGG CACCTCAAGT AATTCCGCAA CCGCTCCGAT GACACCTGGT AAGGAAGCTT 2280 

TATGTTTTAA CACTACACGC ACACCATTAT AAAAGCCGGC ATAATCTTCA TTTAATTCGG 234 0 

ACAAGGTTTC GTATCGAGCC CGCGCGCGCT GATAAGTCGC CATCTCATCT TGATAAGTCC 2400 

GTTGCTGATC AGTTCGTACT TTTTGAATTT GTGTCAGCTT GTCTTTGGCT TCTTGTGCCG 2460 

CCGCTTGTTG TTGATCGACT TTGGTTTGAA GCTGCTGCTG TTGATTCAAT AGTGTATTAA 2520 

CTTTGGGCTT CCTGATCCTG AGCCTGTTTA CTCAGCTCAT AAATTCGACG ATCATGAGCG 2580 

GGCATTTTTA CTCCCCGCCA GTTGGTTAAT TTTTTTGTAA AACGGCCTGC GCATTTTTGT 264 0 

ATTCCGCCTG GGGCTTTTAA CAAATCAATG TAATGATTCT GCACCGGTTT CCAATTGCCG 2700 

ATTAATGGCT GCCGGATCTT GGGCTGGGCT TGCTTTTGTT GGGCCAATTG CGTTTTGAGC 2760 

TCAAAGCTGT TTGGCTTGAG CCGTTTTTGC TTGCTTAGCC AAATCCGCTA GCCGCTGGTT 282 0 

GGCTTCGGTT AACGATTGCT GCGTATGGGC CAGACGTTCT TTCAAATCAG CCAGAGTCGT 2880 

TGCTGCATTA GCCGACCGTT CACTGGATAA ATTAGCCTCA CCGCTGAGAT TCTCCAGTTT 294 0 

CATCGAACGA CTTAAGACTT GATCATTAAG GTGGTTCAGC TGTTCTTCAT ACTGGTGATC 3000 

AACCGCACTC AGCTGTTCGG ATTGATGCTC CAAGTCCTTA ACCTTAGCCG TCAACGCCGC 3060 

AATTGTTGCT TTGGTAACCT TGGCCTCACC TTGTGTTTTC TCCTGTTCAG CCGCTAGCTG 3120 

CTCAATTTCA AGTGCCAACA AGGTTTGATG GATTCGGTGA TAATCAGCTG ATTGCTGTTG 3180 

GTAATCCTTG GCCAACGAGG CTTGTTCCCG CAACGGTTCA ACCTGATGTT TCAACTCGAC 324 0 

AATAATATCG TTGATCCGCG CCAGATTGTC GTCGTTGTTA GCTAACTCGC GCTCTGCTTT 33 00 
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GGTTTTTTGC TGCTTATATT TATAAACGCC AGCGGCTTCT TCAATGATGC CCCGGCGTTC 3360 

TTCTGGTTTG CTATTAAAAA TGGCTTCAAC CCGGCCTTGC GAAATAAATG AAAAACTTTC 3420 

GCGTCCCAAG CCGGAATCCA TAAACAGATC CACAATGTCT TTCAGTCGCA CATCCTGGTT 34 80 

ATTTAATAAA AACTCCGAAG TGCCGTCGCG GTATAGTCGC CGCGTCACTG AAACTTCTGC 3 540 

CGGTTGATTT TTAAGATAAC CATCACTGTT GTCAAAAGTC ATTGTGACTG CTGCCCGATT 3600 

TAAAGCAGGA CGACTATCCG TACCTGCAAA GATAACATCA CCCATTCGTT CGCCTCGCAA 3 660 

ACTCTTGGCA CTCTGTTCAC CCAGCGCCCA GCGAATCGCC TCGGTGATGT TACTTTTCCC 372 0 

GCTTCCATTT GGCCCGACAA TTCCGGTTAA GCCGGAAACA AAATCAATTT CGGTTTTATC 3780 

TGCAAATGAT TTGAAGCCAT TAATGATCAA ACGCTTTAAT TCCATGATGA CTCCATTCTA 3 840 

AATCTTACTT TTTAAGACGG GCCAAAGCCG CCTTAGCTGC AGCTTGCTCC GCTGCTTTTT 3900 

TGTTCTTGCC AAACCCCGTG CCCAAAACGT GGCCTTCAAC TTCAACATCA ACGTGAAATT 3960 

GACGCTCATG CGCGGGTCCT TTTTCGTCTA ACAGGTGATA AACAATCGCG ACATCACCAT 4020 

TTTGCTGCAA GGTCTCCTGC AAGGCCGTTT TATGATCCTG ATCGGCCGAA AACTCACCCG 4080 

CATCGATTTT AGGAAAAATA ATCCGCTTGG CAAACTTAAT ATTAGCTTCT CGTCCTTGAT 4140 

CGAGGTACAA GGCACCATTG AAAGCTTCAA ACAAATCTTC AAGCAGCGTC AACCGTTGTC 4200 

GGGCACCGGC TTTTTCCTCG CCTTTACCTA ATTTAATATA ACGATCAAAA TGAGCTTCTT 4260 

TCGAAAAAGC AGAAAATGCC GCGGTTTGCA CTGCCGCTGC CCGAATTCGG GTCAAATCGC 4320 

CTTCCGGTTT ATCCGGAAAT TTACGGTACA AATAGTCTGA AACCGTTAAT TCGAGCACGG 43 80 

CATCACCTAA AAATTCAAGT CGTTCGTTAT CTTTTAGTCC TAATTCTTTA TGTTCATTGA 4440 

CATACGAAGA ATGCGTGAAT GCTTCATCCA GTAAGCTGAG ATCATGAAAC TCAATCCCAT 4500 

AGCGTTGACG CAATTCGCTC ACAAACTCTG AGGCAACCAT GAAGAGCCCT CCTTTTTATC 4560 

GCACTATCTA ATTATACTAG AGCGCACCAA AAAAGACACC TGCGATTGCA GATGCCTTAA 462 0 

TGGTTTAACT TTTAAACCGA ATTACTTTGT TGCACGGCTA TTACTTGTAA CCGTCATTTT 4 680 

ACTCCAGTTC AGGTACTTCG CTGAAGCATA GTCAACACTC GCATTCTTCA CACGTTTATT 4740 

AACAGGGAAG ATTTCCTGAC GATAAAGCGT AGGGATGACA AATGCTTCAT CGTTAGCATA 4800 

TTTCTGCCAT GCCTTCAAAG CCTTAGCACG GTAGGCAGGA TCCATTGCTT TTTGACTATC 4860 

AATATCATTC AGCAACTTGG TGTTTTTAGC AGAAACGAAC CGAGTGTAGT TAAACGGTGC 4 92 0 

TTTCTGTGAG AACAAGTCCA TTGGTGAAGG ATCAGAAGAG AGGCTCCAAG CAGCAGCATA 4 980 

AACATCAATA CCCTTGGAAT CATTTTGAAC CTTGTCATAG AAGGAATTAA ACTCGATTGG 504 0 

ACGACCGGTT GTCAGCTTGA CGCGCAGACC GATCTTCTTC CACTGCTGGA TATAATCCTG 5100 

TGCCAATGGT TGCGCCGTTG AACCGCCAGC CATGGTTGCA AAGTAAATCG TTAACTTCTT 5160 

GCCTTTAGGA TCGGTTCGAT AGCCATCTTT GCCCTTCTTA TAACCTGCTT TATCCAGCAA 5220 

GCTATTAGCC TTGTCAATGT TCAAATCATA GCCATCGATA TCAGCGTGAA CATCTTTACC 52 80 

AAAAACAGGT GGGATCAATG TCGTTGCACG AGACCGCGTA CCGTTATAGA ACTTGGCCGC 534 0 

GACTTGATCG TTGTTCAACG CATAGCCCAT TGCCTGACGA AGACTCTTGT TGGCCATCTT 54 00 

CGAATTTGGA TCATAAACGT TTTCGCTCTT CTTATCATCC CATTTACCGA GTTTGAAACC 54 60 

AAGGTAATTA TAAGCAAGGC TTTGATGACC CAGATTCGTG TAACCACTAA TGTTCTTCCA 552 0 

GTCACTATAA CTGTCGGAAG GCATGCCATA AACGATATCA TACTTGTGGT TCTTTAAAGC 5580 

TGAGGTGATT GAAGCAGATG AAACATTTTC AAATGTAATC TTTGAAAGAC TCGGCTTGCC 5640 

CTTCCAATAG TATTGGTTCG GTGTGTATTC AACGCTTTGT CCAGCGACAA CTTTACTGAT 5700 

CTTATAAGGA CCAAAGAACA ATGGTTGTTT ACGAACCTTA TCACTGGATT CCAGTTTGTC 5760 

AAACGCAACA TCATGTAAGT AATGATATGG CGCAGCACTT TCAAGGAAGT ACCCGTTCCC 5 82 0 

AGAAGTGTTA AATGACGGCT TCATCTGCTT AAAGTGAATC ACCATGGTAT TACCATTATC 5880 

ACCCTTAGGC ATCGTTAAAC CAGAAATAGT ATCCGCTTTG CCGTCATGAT ACTCGGTCAA 594 0 

CCCCTCAATA TTCTGAAGTG ATTCGGTGTA CCGCTGACTC TTAGTCGCTT TGTTAGCCAT 6000 

GATTTCATAA GCATAAACCA AATCACGGGC AACAACTGGC TGACCATCCG ACCATTTAAC 6060 

ATTTGGTTTG ATAGTCACCG TGATGGTCTT GGCACTGTTG TCCTGTTTGA TTGTTGCAGC 6120 

ACCATTATTA TTAAATTTAA ATGTGCTGTT ATACGCAAAC AAGCTCTCAG CTGCCGGGCT 6180 

CATGTAGTCA TTATCATACG CATCAGTGTA TAGTTCTTCG TTAAAGACCC CCTTAAATGG 6240 

AGAGTCATTG ACGACAGCCA CATTGACATT ACCGCCTTTG ATTGCCTTTG CAGTGTTATT 6300 

ATAAGAAACT GGGAACTTCA CACTCTTATT AGCTGTACTT GAGCTGGAGT TCGAGCTCTT 6360 

ATTGCCACAG GCTACCAAGG TGATTGATAA AGCGGTAGCG AGCGTGATCA TTCCGAGCAC 6420 

AGAACGCTTT TTCATACTTT TTCCCCCTTC CGCGTCGTCA TCGCGATATG TAGCGAAGCA 6480 

ACGCTTCATG TGAGTTAAAT GATAGCATAA TTAGAACAAA ATAACCAATG TTTCGTCATA 6540 

CTTTTTACAT TTTTTCTTCA AAAAAAAGAG CCACTCTGAT TTCTCTGAGT AGCTCTTCAT 6600 

TATTTTCAGG AAATTGTCAA TGTTTCAACC ACGCCGTTGC CGCGAATCGG CTGCCCGTCG 6660 

CATCGCTTGA CCGACAAAAT TAATTGATAA CGACAAAGTT AACAGAACCA ATACTGCTGG 672 0 
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AAACCAAACC CACCAGCGAT TAAAAATCAA ATCCGGGTTT GACGCGTATC CAATCAGTGT 6780 

CCCTAGACTA GGAGTTTCCA TGGGCAAACC AAAGC CCAAG AAAGACAACG CCGTTTCGAT 684 0 

CCCGATGGAA CTGGCAATTG TCAGCGTCAA GTCCGTAATA ATCAAAGAAC TGATATTTGG 6900 

CAAGACACCG GTAAACATAA TTTTAAGGTT CGATGTCCCT GACGTTTTTG ACGCCATAAC 6960 

ATATTCACTT CGAGCTTCAG ACAACACCAG TGACCGCATT AATCGCGTTG TCGTCATCCA 702 0 

ATAAAAGGCC GCCATGATGA GAATAATGGT GATGACGTTG TATTGCGGAA TAATAGTAAC 708 0 

CAAAACAATG ATGACCAATA AAGATGGAAT GATCATCATA AAGTCAACAA ACCGCATGAT 7140 

GACAGCATCA ACCAGGCCGC CAAAGTACCC GGAGATTGTT CCCAGCACAA CCCCGACAAA 7200 

CTCAATAATC AAAGCAACCG AAATCCCGAT GGTAATCGAG TTACGGGCAG CGAAGAAAAG 7260 

ATACTTGAAC ATATCGCGTC CGCCTTCATC GGTACCGAGA ATATAGCCGC CTGTCCCCGG 732 0 

AGCCATGTAC CGATCCAAAA TGTTGACCTC AGTAGCGCCA CCAACATTAA AGAGCATCGA 73 80 

GCCAATAAAC GCAGCAAGTA TAATCGTTAC AGCGAGAAAA AGCGAAACCA CAGCAACTTT 7440 

ATCTTTTCGG AATTCATTCA GAATCACCTT GAAGTTAGAA GGTGATTGTT CAATTTTAGT 7500 

GGTATCTGTC GCCACCTCAT TCGCATTATT TTGCATAAGC TTTCCCCACC TTCTATTCAA 7560 

TCCGAATCCG CGGATCCACG ATACTCATGA TGATATCAGA TAACAAATTA CCAAGTAACG 762 0 

TCAAGAATCC GAATAGCAAC ACTAACGATA TAACGACCGG ATAGTCACGG CTGGTCATAG 7680 

ATGATACAAA AAGCTGTCCC ATTCCCGGAT AACTAAAGAC CGTTTCCAAA ATAACCGACC 7740 

CGCCAAGTAA CATCGTGATT TGGTTACCCA TAAACGCCGC AATCGGCAAT AAGGAATTAC 7800 

GCAAAATATG TTTATTGAAG ATAACGCGGT CTGGAACCCC TTTTGATCTT GCGGTTCGAA 7860 

CAAAATCCTG ATGGGTGTTA TCGATAACGC CGGTCCGCAG ATACTGAATC GTACTCGATG 7 92 0 

TCGTGATAAT CCCAGAAACC AGCGCAGGTA AAATCATATG ATATATCCGA TCCCAGACAT 7980 

AGCC CAAAGT ACCGGGATTA TAAGTGGACG ACACGCTACC ACCGGTCGGG AACCACTGAA 804 0 

GGAAGAACCC GAAGAAAATA AGGCCCAAAA GATAGAAAAC AAACGGCGGA ACCGCCATCA 8100 

AGATGAAGGA AGCAATCGAG ATAGCAGAGT CGCGTTTGCT TCCTTCATAA CGACCTGCAA 8160 

TCACGCCTGC AGGGATTGCA ATGACGTATA GAATAACGGT TGATAACAAA GCCAACCAAA 822 0 

ACGTGTTCGC CGCACGTTCG CCGATCAAAC CAGTCACCGA ACGTTTGTAA ACAAAACTTT 82 80 

GACCTAAATC ACCATGGAAC ATATTAC CGA TCCACTTCAC GTACTGAATG T AC C ATGGAT 8340 

CATTTAATCC ATACTGTTGC CGTAATGCCG CCATCTGAGC AGCACTTTGT CCTTGCGAAA 84 00 

AATTACCTGC CAATGGATCG CCCGGCATCA TTTTGGATAG GACAAAGACT AACACACTCA 84 60 

GTAAAATCAA CTGCGGGATC ATGATTAAGA TCCGGCGTAG AATTGTTTTC CACATTAATC 852 0 

ATGCACTCCC TTCATGGTTG AATCTGGCAG CGCAACGTAA TGTGTATCGG AAATCTTCTG 8580 

GAGATCCAAA ACGCGGCCTT CTTTGGAATA ATATTTAGAT TCTTCTTCTT TAAAAATGCG 864 0 

TTCCACTTCC CGGCGATGTT CCTTGTTTTG CGCGCGATCA TCAGGATTAA CATCCGGAAT 8700 

GGCTGACAAA AGACGCTTGG TATAAATATG TTGCGGGTGC TGATAAATGT CTTCCCGAGT 8760 

ACCGATTTCG ACAAAGCGAC CACGATGCAT AATCGCCATC TTCTTACACA TATGCTTAAC 8820 

AACGCCTAAG TCATGGGAAA TGAACAAGTA AGAAATATTA TATTCTTCCT GAATCCGCTT 88 80 

CATGAAGTTG AGAACTTGAG CTTGAAC CGA CAAATCTAGC GCTGATACCG GTTCATCGGC 8940 

AATAATCAGC TTAGGATTCG TTGCCATCGC CCGAGCAACA CCGATTCGTT GCCGCTGTCC 9000 

ACCAGAAAAC TCATGAGGGT ATTTATACAA TGCATCGCTT GGCATACCGA CAATATCAAG 9060 

TAGTTCCTGA ACCCGATGCC GTTCCTCATC TTTAGTCAGA TTCTGAAAAT TACGAATCGG 912 0 

TTCGGCGATA ATGTCCTCAA TTCGTTTGCG CGGATTTAAA CTAGACAAGG AGTCCTGAAA 9180 

AATCATCTGC ACGTCTTTAT TATATTGCAG TCGTTTTCGC ACGCTGCGTT TGGTAATATC 924 0 

TTCACCTTTG TAGATAATCG ATCCGGAAGT AACCGGTTCA AGTCCGACAA TCGCTTTACC 93 00 

AGTCGTTGAC TTACCCGAGC CAGATTCGCC AATTAAGCCA TATGTTTCGC CTTGCTCAAT 9360 

ATCGAAATTG ATACCATCAA CGGCTAACAC ATGATCAGTT ACACGATTAA AGAAACCCGA 942 0 

ACGGATCGGA TAGTGGATTT TTAAATTTTT TACCTCAATC ATTGCCATTA TTACTCACCT 94 80 

TTTCCAGCCG CTTGTTTGTC ATCCGGGAAA TAGAAGTCCT TGTAGCAAGT ACACTGAACA 954 0 

AAATGATCCG GTGCGACTTC ATGCATGGTC GGATGTTCTT CGTGTGCCGA TTCCGGAATC 9600 

CAGGAATTGA TATCAGNCTA ATGGATCTCA ATGGTCTCAA ACGTGCACGC TTTCA 9655 



<210> 72 
<211> 6220 
<212> DNA 

<213> LACTOBACILLUS RHAMNOSUS 
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<220> 

<221> MIS COFEATURE 
<222> (1) . . . (6220) 
<223> N = A , T , C OR G 

<400> 72 

ATCTTTTTCG GCTTGCATAC TCATCCTCCT TTAAAAGCAT AAAACAGTCT TGAAACTTAT ' 60 

TTTTCATCTT GATTCAACGG CGCGAACCAA ACTTAAAACT AATCATTGTC TGACTATCCT 120 

TGCGTCACAC TTATTAATAG AGACGGCCAA AATAGTTGTT GCCGTCTGAA TAACAGCATG 180 

CGGTATTAGA AAAATTATAC ACCATTTTCA GAAAACCCCA AATCATTCAC ACCTAATCAT 240 

CAATACTAAT GCGGTCAGGT GGCATCTTGT CAGCTAAAAA TGCGTTAATG GTCGGCGGAT 3 00 

CCTGACGAAA CTGCAATTTT AACACCGTCA GATTTCCCGC CTGTGCCAAC AAAACCGTTC 360 

CTTTAGGCTG AGCTTGTAAG ACAACCCCGG TTAGACTCTG ATACATGCGG ATACTACCCA 420 

AACCACCAAT GATAGCGGGA TCAGCTAAAC CTTTTTGCCA GCTTGCAAAA CAAAGAAACA 4 80 

TGACAACAAT GAACCCGCCG CTAATCAAGT CGTCAAAGGA ACGGCTTTGT TGCAAGGTTA 540 

ACACCAGACT AAACGCCGCA ACTGCCAGAT ATAAAAGAAT ACGCCATACT TTCGGACGCG 600 

CTCGTATCCG TACCTGCACA ATGTCAAAAA TCGTGACGCC GACAGCAACA ATGGCAATGA 660 

GGACGTAAGC AATACTCAAT AACGACATAA CCAACCTCCT GTTTATAACT ATCTATTCTA 720 

CCTGATTGTT CCCCAAAAAG CAGAAAATGC CCTTTGAAGA ATCGTCTCGG CAGCTTATTT 780 

TGAGTCAAAA ATAGACGCCA GTTTTCTGAC GTCTAACGAT TCATTTCTGA AAATCAGCAA 840 

TAAGCAGGAT TGATTTTTCC CTTTAAGAGC CAGCTTAGCG ATGATCCCAC TCGCCACATT 900 

GTTATCGACA CATCTGGTGT ATTTCCGCAG AGTCTTCAAA GACAAGCCAC CGCGCCCTAT 960 

TGTGCAATAT TGGCGGCAGC CCAGTCTTTA ACCTTTGCAA TAAAGGCGGC GAATGCCTCA 102 0 

CGATCATTCA AATTCGGGAA CTGACCAAGT AAGACTTGCT TAGCGCGCTT CACGTCCGGA 1080 

CTTGGCTTTT GAAGAATCAA CAGGCTCTTT TCTGCTTGCT TATCGGCAAA AAAGTCATCC 1140 

GGCAAATTAA GCAAGCCTTG GAAGTAAGTT TTTTCCGCCA GCCATGCGGT TAAACCGGCA 12 00 

GCTTCTTCGG ACTGGAAGAC CCGACTTGGT ACATAAAACA TCCCCAATCC GCCTGGCTTC 1260 

AATACTTTCA TGCTTTGTTC AATGAGCAAA TGATGCGCAT ATGAATGACC CTTTTTGGCT 132 0 

GCAGTCGCAA ATTTCTTTGC CCGTTCATCT ACAGGGTAAT ACCCCCCCGG GCAAATTGGG 13 80 

AGACCACCAC ATCAATATCC TTAAATAAAA GCCCATCCAA TGCATCTTGA TGAAACAGTT 1440 

CAACGTCCAG GTGTTGCAAG CTGCTGCTCA TCCGGGCAAC CGCCAACAAG GCCTGGTCAT 1500 

TATCAACACC GTAACCTTTT TACGGTAACG TCACGTTCTT TGTGTAGTTG ATTCATCACT 1560 

GCAAACANCA AGTTCCCGCT TCCAACTGCC AAGTCCGCCA CTNTGAGTTG GCTCGGCTGC 162 0 

TGCTGATCAA AAACGGTCGC CATAAAGGTT GCAAGACTGG CCATGGCATC CGGTGTGATC 1680 

TGTTTATTGG GTTCAATGCC ATCAACTTTG ATCGCTTTAA CCAGCACCAG CTGCAAGGCC 1740 

TGCCGTATCT CTTCCGGTTC ATATGTTGCC AACTTCACCT GACCAAACAA AGCTTCCAGT 1800 

TTCTTCTTAG CTTCATCGTT AGGCAACCCA TCTTCTTGCA TCACTTCACC AGAAGAAAGA 1860 

TCTTCCCCAG CTTCGGTAAT TGCCGCAATA TCAGTAGATT TCAACTGCTG ATGCAAAATC 192 0 

GTCGTGCTTT CATCCAAAAC ATGATAAAGC TTCTCAAGGT GTTCATTCGC CACAAAGACA 1980 

ACCCCCTAAA TAAAGTGAGC GCGACCCGGC GCGCTTAGAA GTCGGAGTGT AAGCGGCCTC 2040 

AGACGTGATG GCCGGTCTTT GGCCATTGCG CTTGAGGTCC TTACACGCAG ACTTCTGCGC 2100 

CGGGGAGCGC GTTATAGTTG AGCGCGACCC GGCGCGGTTA GGGACCGGAG TGTAAGCGGC 2160 

CTTGGTCGTG ATGGCCGGTC TTTGGCCATT GCGACCAAGG TCCTTACATG CAGGTCCCTG 222 0 

CGCCGGGGAG CGCGTTATGA TCGAGCGCGA CCCAGCGTAG GATTCAAGCG TCTGACACCA 2280 

CAGCATCCAC CCATTTTCCA ACCAACACAG CGATTCTCAC ATCATCAAAA GGAGTTTTTG 234 0 

CATATGGCGA CATCTATTAC GGCTTATGAC ACAATTGCAG CCATCTCGAC ACCACCTGGC 24 00 

GAAGGGGCGA TTAGTATTGT TCGTTTAAGT GGCGAAACGG CTGTTGCCAC TGCCAATAAG 2460 

GTTTTTAAAG GCAAAAACCT CACCCAAGTT AAAAGTCATA CCATTCATTA CGGTCATATT 2520 

GTCGATCCCG AAACCGGCGA TTTGATTGAT GAAGTCATGG TCAGCGTTAT GCTGGCGCCA 2580 

AAGACGTTCA CGCGTGAAGA TGTTGTGGAA ATTAATTGTC ATGGCGGGAT CGTGGCGACC 264 0 

AATCGGATTC TGCAATTATT GCTTGGCGAA GGGGCGCGTA TGGCTGAGCC GGGGGAATTC 2700 

ACCAAGCGCG CCTTTTTAAA TGGCCGCATC GACTTGACCG AAGCAGAATC GGTGATGGAT 2760 

CTGATCCGGG CAAAAACGGA TCGCGCTATG CAGGTGGCCG TCAATCAGCT CGACGGGAAC 2 82 0 

CTGCACCATT TGATCAAACA GCTGCGGCAG GAAATTCTCG AAGTGTTGGC TCAAGTCGAA 2 880 

GTTAATATCG ACTATCCGGA ATACGATACG GATGAAATGA CAACTAAAAT GCTTTTGGAA 2940 

AAGGCCCAAA CCGTCAAAAA GGCGATTGAA CAGCTCCTAA CTACTGCCAG CCAAGGAAAA 3000 

GTGTTGCGTG AAGGCTTGGC TACTGCCATT GTCGGCCGGC CAAATGTTGG AAAAAGCTCG 3060 
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TTATTGAATC ACATGTTGCA TGAAGACAAA GCGATTGTGA CCGATGTTGC CGGAACGACG 312 0 

CGCGATGTCC TTGAAGAATA CGTCAATGTT CGCGGGGTTC CGTTGAAGCT TGTTGACACA 3180 

GCCGGAATTC ACGACACCAC CGATAAAGTC GAAAAAATCG GCGTGGAACG TTCTCGGCAG 3240 

GCCATTACGC AGGCAGATCT GATTTTACTG GTTTTGGATC AAAGCGAGCC GCTGACAACG 3300 

GAAGACAAGC AGCTGCTTGC GGCAACGGCT GATAAGAAAC GGATCATCGT GTTGAACAAA 3360 

CAGGATTTGC CTGCGCGTTT AGACACGACG GCGTTGCTGC AATTGGTTGA TGCCGATGAA 3420 

ATCATCAAAA CCGCCATTCC AACTAGTGAT GGCATGGATG CACTGGATGA GCGAATTGCC 3480 

AAACTCTTCT TTGGCGGCAT TGAAAATAGT CAGGGAACAG TCATGGTCTC CAACGCGCGC 354 0 

CAAATCGGCT TATTGCGGCA AGCTAGCAAA AGCCTGGATG CGGTCATGGC CGGGATTCAT 3600 

GCCGGGATGC CAATTGATTT GGTGCAAATT GATATGACCG CGGCATGGGA CAAGCTTGGC 3660 

GAAATTACCG GCGAAAGTGC CCCAGATGAA TTAATTACCC AACTATTCAG TCAGTTCTGT 372 0 

CTGGGTAAGT AGCGCATGAG CGTGTGAAAA ACAGATGCTT GGAGGAAAAC AGATGCCTGA 3780 

AGTAAAGAAA TTTGAAGCCG GCACTTATGA TGTCATCGTT GTCGGTGCTG GTCACGCTGG 3 840 

TTGTGAAGCG GCCTTGGCTG CAGCACGCAT GGGCGAAAAG ACATTATTAC TGACGATCAG 3900 

CCTGGAAATG TTGGCATTTA TGCCATGTAA TCCCAGCTTA GGCGGTCCGG CCAAAGGAAT 3 960 

TGTGGTCCGT GAAATTGATG CCCTCGGCGG TGAAATGGGG AAGAATATTG ATCGGACCTA 402 0 

CATCCAGATG CGCATGCTCA ACACGGGTAA AGGTCCGGCA GTGCGCGCAT TACGTGCCCA 4080 

AGCAGATAAA GCGGCCTATC ACCGCAGTAT GAAACACGTC ATTGAAGATA CGCCGCATTT 4140 

GGACTTACGG CAGGGACTCG CTACCGAAGT GCTGGTCGAA GATGGTAAGG CAGTCGGCAT 4200 

CGTGGCTGCT ACCGGGGCCA TTTATCGCGC CAAGAGTATT GTGCTAACAG CTGGCACCAG 4260 

TTCCCGCGGT AAAATTATTA TCGGCGAACT CATGTATAGT TCCGGCCCTA ACAATAGTCT 4320 

GCCAAGCATT AAGCTCTCTG AAAATCTGGA GCAGCTGGGC TTTAAGCTGC GCCGCTTCAA 43 80 

AACCGGAACT CCGCCGCGTG TTAATGGCAA TACGATTGAC TTTTCCAAAA CCGAAGAACA 4440 

ACCAGGCGAT AAAACACCGA ATCATTTTAG TTTTACAACG CCGGATTCGG TTTATCTCAA 4500 

AGATCAGTTG AGTTGTTGGA TGACGTACAC CAACGCGACG ACTCATCAGA TTATTCGGGA 4560 

GAATCTGGAT CGCGCGCCGA TGTTTTCCGG CGTGATTAAG GGAGTCGGGC CGCGTTACTG 4 620 

TCCATCCATT GAAGATAAAA TTGTTCGCTT TGCTGATAAG CCGCGGCATC AATTATTCTT 4 680 

GGAACCTGAA GGCCGCGACA CCTCGGAATA TTATGTGGGG GACTTTTCAA CGTCCATGCC 4740 

TGAGGAAATC CAGTTGAAAA TGCTGCACAG TGTCGCGGGA TTGGAACATG CCGAACTCAT 4800 

GCGCGCCGGT TATGCCATCG AGTATGACGT CATCGAGCCA TGGCAGTTGA AAGCAACGTT 4 860 

GGAAACTAAG GTTGTGGAGA ATTTGTATAC CGCCGGACAA ATGAACGGTA CCAGTGGTTA 4920 

TGAAGAAGCT GCCGGTCAGG GAATTGTGGC CGGGATTAAT GCTGCCCGCC GCGCTCAAGG 4 980 

CAAAGGACCC TTCACGTTGA AGCGTTCAGA TGCTTATATT GGCGTGATGA TAGATGATCT 5040 

CGTGACAAAA GGAACGAATG AACCGTATCG TTTGTTAACC AGCCGCGCCG AGTATCGGTT 5100 

GTTACTGCGT CATGACAATG CGGATCTGCG CTTAACGCCA ATGGGACATG AACTTGGCCT 5160 

GATTAGTGAT CAACGCTATG CTGTCTTTTT GGCTAAGCGT CAAGCCATTA CCGATGAATT 5220 

AGCGCGCCTT GAGCACACCC GCCTGAAGCC CAAGGATGTC AACCCGTGGC TTGAAGCTCA 5280 

TCATTTTGCC TCCCTTAAAG ATGGGGTCTT AGCCAGTGAC TTCTTGAAGC GTCCGGAAAT 5340 

CAATTATCAG ACGCTAGAAC AGTTCTTACC GGAAAACCCA ACCTTGGATC ATCGGGTGAT 5400 

TGAACAGGTT GAGATCCAAA TCAAATACGC CGGCTACATT GCCAAAGAAG AAGC CAAGTG 5460 

TGCCAAGTTG AAGCGGCTTG AAGGCAAAAA GATTCCGGCA CGTATCAACT ACGAAGCAAT 5520 

CAATGGCTTA GCAACCGAGG CACGGCAAAA GCTGGTTAAG ATTCAACCGG AAACCATTGC 5580 

CCAAGCAAGC CGAATCAGTG GCGTTAATCC GGCTGATGTC GCTATTTTGT CCGTGTATAT 5640 

TGAACAGGGA CGAATTAGTA AGGTGGCACA GTAACGGGTT GCTGGAAAAG GCTGGAACAT 5700 

AACTTGTGGC TTTAAAATAA AGACGTACTA TTTTTCAAAT TCCAAATGAA AAATAGTACG 5760 

TCCTTTTATT TTGTTATTAG TGTCATCAGA CTTTAAAGAA TACCAGTGTC AAGGAGGCTA 5820 

TCTCTGACCG AGTTTTATGT CGCCATCCTA GCTGTCCTGA GATTATTTAA AAAGTAATTT 5880 

ACACTATGAT TGCAGTCTAT TCATCGAAAG TTGATGATGA AACGAGAGTC AAAATAGAGG 5940 

AAGCTAAAAT TAGCATGGGT ACGATAAAGT CAATTCCAGG GATTAATTTA AACATGCCAG 6000 

CTAACATATA TAGAATTAGA AAAACAACAC CAATCCATAT GATTATTTTG GCCATTTTTT 6060 

CTCCAGTCAC AATCATGACA ATATCCTCCT CGTATAACTA GCATTGCTTG CCAACTTGGC 6120 

CAATCCTATA ATCGAGGACA AAACCAAAAT TTTATACAAT CAAACACGGT AGC CATAATG 6180 
ATAAGTGGAG CAATGCCACC TAACTGTTAA TCAGCAAGAA 622 0 



<210> 73 
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<211> 1943 
<212> DNA 

<213> LACTOBACILLUS RHAMNOSUS 
<400> 73 

TTTAGCCGTC ACTTGATCCC GAATCGAGTG AAAGGGTTTG CATTGTTATT GATTAATTGT 60 

TATACTCATA ATCGTAAAGA ACTTACAAAA TGTAAGTAAT AATGGAGGCA AGTGTCATGA 120 

CAGAAAAAAT CAATGCTGCA GACGCAATGA TCAAGGTGTT AGAAGACTGG GGAATTCATA 180 

ATATTTATGG ATTGCCGGGC GGATCGTTTG ATAGCACCAT GAACGCGCTT TATAATCGGC 24 0 

GCCACACCAT TAATTACGTG CAGGTTCGCC ATGAAGAAGT GGGCGCATTG GCTGCGGCTG 300 

GTGAAGCAAA GGTAACAGGA CGCATTGGGG CCACGTTTGG GTCAGCAGGT CCTGGTGCCG 360 

TTCATCTGTT AAACGGCTTA TATGATGCGC AATACGATCA TGTACCGGTA TTAGCATTGG 420 

TAGGCCAGGT GCCGACTGCA GCCATGAATA CCAACTATTT TCAGGAAATG AATGAAAACC 4 80 

CGATGTTCGC CGATGTGTCG GTTTATAATC GGACTGCCAT GACGGCTGCA CAATTGCCAC 540 

ACGTTGTCGA TGAAGCCATC CGTCAAGCGT ATAAGTATCA AGGCGTTGCC GTTGTGACCA 600 

TTCCCAAGGA TCTCGGTTGG CAGGAGATTG ATGATAATTA TGTTTCATCG GCCAATCTTT 660 

ATCAAAAGCC GTTATTGCCT GAACCGGATC CCGAGCAAGT GGCAACCGCT TGGAGCATTT 720 

TAAAGGATGC CAAGAAGCCG ATCCTATACG TTGGTAATGG TGCGCGTGGC GCTCGCGATG 780 

AAATCATTGC ATTTTCAGAA AAAACGCATA TCCCGATCAT CACAACCGCA TTGGCAAAAG 840 

GGGTTGTGCC AGATGATTAT AAGGCCAACA TGGGATCTGC CGGTCGGGTT GCATCAAAGC 900 

CGGGGGTTGA AGTAGCCCGC GGTGCCGATA CGGTTTTGTT CCTTGGCTCT GACTTCCCAT 960 

TCCAGCCTTA CTTTATCGCG CCAAATGCTA AGTATATTCA AGTCGATATT GATGCTAGCA 1020 

AGTTTGGACG GCGGCACACT GTTGATCTGG CGGTCTTAGC CGATGC CAAG AAATTCATCA 1080 

AGGCATTGAC CGAAAAAGCT GATGCCGTAC CGGAAACTGC TTGGTATCGC GCTGCAGTTG 1140 

CTAACAAGGC AAACTGGGCT GAGTGGATGA CATCATTTGA AGACGATTCG CAAACCCCAT 12 00 

TGCGCGTTGA ACCGATCTTC AAACTTATCA ACGAGATGGC CGATAAAGAT GCGGTTTTCC 12 60 

AGGTGGACGT CGGTAACGTA ACGATTAATG GCATGCGTTA TTTGAAGGCC AACGATAATC 1320 

AAATCTTTAC GACTTCCGGC TGGTACGCAA CGATGGGCTA TGCTGTACCT GCTGCAATTG 13 80 

GCGCCCAAGC TGAATTCCCG GATCGGCAAG TGTGGTCAAT TTCAGGTGAC GGCGGGTTTG 144 0 

CGATGGTCAT GCAGGATATT ATGACTCAAG TGAAGTATCA CATGCCGATT ATCAACATTG 1500 

TCCTGACCAA TGAAAGTTTA GGCTTTATTG AAGCAGAACA AG ACGATAC C CGTCAGCCGC 1560 

ATTCAGGGGT TGATCTTATT GATGCTGATT ATGGCAAGGC AGCTGAAGCG ATGGGCGCAC 1620 

AAGGGTTTGA AGTTCATAAT TTGGACGAAC TCAAGGCGGC ATTCGCCAAG GCCAAGGATC 1680 

GTAAAGGCCC AGTTGTCATT GACGTGAAGA TTTCCGATTT ACGGCCAATT CCGGTTGAAC 174 0 

AACTGGTTTT GGATAAGCAA ACGCAGGATC CAGAAGCCGT CGACGCATTC GTTAAGAAGT 1800 

ATCATGCCGA AACCTTGATT CCTTTCGGCA GTTACTCGAG GATGCTGAAA AGACAACTGC 1860 

AAACGTTTAA TTGAATCAAT TTAAAAAGCT TCCGCACCCC TGGTCATTGA AGGGGGACGG 1920 
AAGCTTTTTG ATTATGCCGA TGC 1943 

<210> 74 
<211> 5287 
<212> DNA 

<213> LACTOBACILLUS RHAMNOSUS 
<400> 74 

TTACGGGAAA AAGTGGTCAT TGGAACGTTT GGTTTTCTTG GCCGCGATGG CGATTGCACG 60 

CGCGATACTG CGGACAATTG TCACAAACTC AAAATTGACA GCCCTATTCT GGATGACCGG 120 

GCATACGCTA AAGTGCTTAG TTTGGACTTG CCGCTTTTGA AGGTCGCTAA GTTATCTTTG 180 

GCCTACGACT TGACGGACCG ACCTGATCGC CTGGCACATG TGCTCAAAGA ATTGTTTACC 24 0 

CAAGCAGAAA ATGCGATTGA TAACGGGGCG ACGATTCTAA TCTTGACTGA CCGGCCAGTT 3 00 

GCCGATAACC AGCTGACGAT TCCGGTTCTT TTAGCCGTGT CGGGATTGCA CAATTATCTG 360 

GTACGTCAAG GCAAAGGGAC AGCGGCATCG CTAGTGGTGG ATACGGCCGA AGCTTGCGAA 42 0 

ATTCATCATT TTGCCTGCTT GGTCGGGTAT GGTGCGGCGG CCATTCATCC TTATGGCGCA 4 80 

TTTGCCACCT TGCGTGAGCG CGGCTATGAC CAGCAACTGC CGTCATTTTG TGCTGCTGCC 540 

ACCAAAGGCA TTATTAAGAT TATGAGTCGG ATGGGGATTT CGACGACTGC CGGCTATCAA 600 

GGAGCCCAGC TGTTTGAAGC GGTTGGACTG GCGGATGATG TCGTTGCCCA ATACTTTACG 660 

GGCACCCCAA GCCGAATCGG CGGGATTAAC CTGAATCAGT TGGAAAATGA GTACTATCAG 72 0 
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AAGTATCAAC TGGCTTTCAG TCATCATGCC ATTGATGATT TACCTTCAGG CGGCAGCTTC 780 

CAATTCAAGG CAGATGGAGA AGCGCATCTT TATAACCCTA AGAGCATTTA CCAGTTCCAA 84 0 

AAAGCGGTCA GAAGCGGTGA TTATCAGGCC TATCAGCAGT ATGCAGCGGA AGTAGAACAG 900 

GAAGCCAAAA CAACCCCGGT CACCTTGCGT TCGATGTGGA CGATCGTACC AAGCGGCCAA 960 

CAAGCGGTTC CTTTGAGTGA GGTCGAACCG GTCAGTGCCA TTGTGAAACG CTTCAAGGCC 1020 

GGGGCGATGA GTTTTGGCGC CCTTTCAGAA GAAGCGCATG AAACCATTGC GATTGCGATG 1080 

AACCGGCTGG GCGCCCGTAG CAACTCGGGT GAAGGCGGTG AAAATCGCAA TCGGTTCCAT 1140 

GTCGGGGCAG ATGGCGTTAA CCGCAACAGT AAGATCAAAC AGGTTTCCAC GGCACGATTT 12 00 

GGCGTCAATA CCGAGTATCT GATGAGTGCO-GAAGAAATTC AGATTAAAAT GGCGCAAGGG 12 60 

GCTAAACCCG GTGAAGGCGG GCAACTACCT GCTGGCAAGG CATATCCGTG GGTGGCGAGC 1320 

ATTCGGGGTT CGATTGCCGG CGTCCAGCTG ATTTCACCAC CGCCGCATCA TGATATTTAC 13 80 

TCGATTGAAG ATTTGGCCCA GTTGATTTAC GATCTCAAAC AAGTCAATCC TTATGCCAAG 1440 

ATCAACGTTA AGCTTGTGTC CTCGACCGGA GTTGGCACGA TTGCCGCCGG AGTGGTGAAA 1500 

GCCGGCGCGG ATACGGTCGT CATCTCAGGT TATGACGGCG GGACCGGCGC TGCTCCCCGA 1560 

AACTCCACGC GTGACTGTGG CTTGCCGTGG GAAATGGGAT TGGCAGACGC CCACCAGACG 1620 

CTGGCATTAA ATCGATTGCG GCAGCGAACG ACTTTGGAAG TTGACGGTAA ACTCTTAACC 1680 

GGGCGCGACA TTGCGGTTGC GATCATGTTA GGCGCCGAAG AGTTCAGTTT TGGCACCCTG 1740 

ACCATGGTAG CGCTGGGATG CGTGATGATG CGAAAATGCA ATCTCAACAC CTGTCCGGTC 1800 

GGCATCGCCA CCCAGAATCC GGAATTGCGC AAACTCTACG CCGGACGTCC GGAAAACGTC 1860 

ATGCATATGA TGCAATTTTT AGCCGAAGAT CTGCGCGAAC AAATGGCGGC TTTGGGTTAT 1920 

CGCACCGTAG ATCAAATGGT TGGACACGGA GAACACCTAA AACCTCGCTA TGTGCCATAT 1980 

GGCAAGGCAA AGACATTGAA TTATGAC CG A ATGTTAGGCA AGACGATTCC GATTGCGCGT 2040 

AAAAAAGCCA ATCCATTTAA GCCAAAATAC GACTGGCCGG ATTTGGATCG GTTTGCTGAA 2100 

ACCAGTCTTA AACAGCAAAA TGCCACCTTG ATTGATTTAC CGATTAATAA TGTGGATCGG 2160 

GCGGTTGGAA CGCGCCTGGG CGGATGGATT GCCGCGCATT TTGGCAATAA TGGGTTGAAA 222 0 

CCGGGGCAGC TGCAGTTTAA CTATCACGGT ACGGCAGGCC AGAGTTTTGG GGCGTTTATT 2280 

ACGCAAGGAT TAGCCATCAA ACTGGTCGGG GAAGCTAATG ACTATGTGGG TAAAGGACTT 234 0 

TCTGGCGGCC GGTTGATTGT GGCGGCACCA GAACAGGCGC GTGAACTTTA TACGCATTCA 24 00 

CCGATTGTCG GCAATGTTGC ATGCTTTGGG GCAACGGGCG GTGAGGCTTA CTTCAACGGG 24 60 

CGGGCCGGTG AACGTTTCTG TGTCCGTAAT TCCGGGGCAC AAGTGGTCGT TGAAGGCGTC 2520 

GGCAATAACG GCTGCGAATA TATGACCGGT GGGGTTGCCG TCATTTTAGG GCGCACAGGG 2580 

CGCAATTTTG CGGCCGGGAT GACCGGTGGC GTTGCGTATG TTTACGACTG GGCACATGAC. 264 0 

TTTGCCAAAA ATTGCAGTCA GGAGCTCGTG GACTTGTACC GGCTAGATGA AGCAGGCGAT 2700 

GATAGTGTGC TGCTGGATTT ATTGAAAAAG CATGTGCAAT ATACACAATC CGAGACGGCC 2760 

GAAATGATTT TGACACACTG GGAAAC CG AG AAAACAAAGT TCGTGAAAGT TTATCCGCGT 282 0 

GATTATCATA AGATGCGCGA TCTCATTCAA AAGTTTACCA AGCCCGAGTT GTCTGAAGAA 2880 

CAGGTCATTG AGCAGGCTTT TGACACGGCG ATGGGCAATG GACACTAGCC GATGATTTTG 2 940 

ATAAAAGCAC GACTAAAGAA GTACCTACGA ATGATATGAG GAGGGCAACG TGATGGCAGA 3 000 

TCCCAAAGGC TTTTTGAAGT ATCAGCGCAA AGATAATCCC ATGCGTCCAA TTATGCAGCG 3 060 

GGTCAAGGAT TTTGATGCGT TGGAACTGGA CGTCAGCATG GAGGAACGAC GTAAACAGGC 3120 

AGCGCGGTGT ATGAATTGTG GCATTCCATT TTGTCATCAT GGTGTCTTTT ATGGTGGCGG 3180 

TCGCGCGGTC AGCGGGTGTC CCAATGACAA TCTGATTCCC GAATGGAACG ATCTGGTTTA 324 0 

CCGTGCGGAA GACAAGCGGG CGTTTGAACG GTTGAGTCGC TCCAACATGT TAC CGGATAT 33 00 

GACAGGACGC GTTTGTCCGG CACCCTGTGA AGTTTCCTGC GTTCAAGCAC TTAACGGTCC 3360 

CGGCGTTACC ATTCGTAACA ATGAAAAGTA CATCATCGAG CAGGCGTTCA AAAATGGCTG 3420 

GGTTATTGCA TCCGGAAAGC CGCTGCAACG TACCGGGAAA AAAGTGGCGG TCATCGGTAG 34 80 

TGGGCCGGCT GGCATTTCCG CAGCATGGCG GCTTAATCAG TTAGGCCATT CCGTGACAAT 3540 

ATTTGAGCGG GATGATCGCT TCGGTGGGTT TTTGATGTAC GGCATTCCCA ACATGAAGCT 3600 

GCCAAAGACT GTTGTACAGC GGCGTATCGA AACGCTGAAG CAAGTCGGGA TTGAATTAGT 3660 

TGCCAATACG GAAGTCGGTA AAGATATTTC CGCGGATGAA CTCAAGCGGC AATTCGACCG 3720 

GGTTATTGTT TGCACAGGTG CTCGCCAGGC TCGTGAGTTA CAAGTTCCGG GGCGCGAGTT 3780 

AGGCGGTATT GTTCAGGCAG TTGATTTTCT CAAGACAGCA ACTCAGACGG TCCTCAAAGA 3 840 

TGGCACCCAA GCGAATACCC AATTGAAAGG TAAACGCGTC TTGGTTCTCG GTGGCGGGGA 3 900 

CACGGGCAAT GATTGCATTG CAACCGCGAT TCGCCAAGGT TGTGCCGGCG TGACGCAACT 3960 

TGAAATCACC CCAGCGTTAC CACCCAAGCG TCCTGCTGGC AATCAGTGGC CAGAGTGGCC 4020 

CATGACGTTA AAAACCGGTT ATGGCCAGAA GGAGGCAAAA GCGCTTTTTG GCGGTGATGT 4080 
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GACCACCTAT GCCGCTACGG TGACTGCTTT CTTTGGCGAG CATGGTCAAG TGAGTGAAGC 414 0 

CGAGATTAGC CAAGTCGATC ATTTTAAACC GATTGCGGGA ACGGAGAAGA AAGTCAAAGT 42 00 

TGATCTGGTG GTGCTGGCCA TGGGCTTTAC CGGTCCGGAA GCTGATGTTT TTGATGCATT 4260 

TGGGATCACT GCCAAGAATG CTAACTTCAC AACCAATGAT ACCCAGATCT ATGTTGCTGG 4320 

CGATTGTCGC CGCGGCCCCA GCTTGGTTAT TTGGGGGATT CACGAAGGCC GCATGTGTGC 43 80 

GGAAAAAGTC GATGCGTCCT TGCAAACATT GGCAAGTGAA GCGTTATAGG TTGGCGGTTT 444 0 

AGCCTTTGAA AAAAGTCCCC TGTGGCAACG AATAAGTTGC TACAGAGGAC TTTTTTGATA 4 500 

GGCATCTTTT AATGAATTGA AACCGGCGTT CCTGTTGGGA TATGTTCATA AATCCATTTG 4560 

GCATCAGAAA TACTCAGCCG CACGCACCCG - TGTGATCCCG GCTTTTTACC CAACTTTGCT 4 62 0 

GCTTCGGATT GAATGTAGTT GCCGTTGATA TCTGTCGGTA CGGAATGAAA AAGATAGGTA 4 680 

CCGTGTAAGT AAAAACTGGT GTAATAATGT GCACCCATTT GCTCGTTAGG ATTAAAGAAT 4 740 

TCATAACCGC GCTCATCCTG AATGGTAAAG TCACCATGCG GGGTCGCGTC GTCAATGCCC 4 800 

GTGGATGCAT ACATTGTATA AAGCGTTTTG CTGCCATCTT TAATAAATAC CCGCTGCTTT 4860 

TTCAAGTTTA CATGCAAAGA GAGGTTGGGA TGCTTGGAGA CGTCAGGATA AGGCCGACTT 4 920 

TCGGAAGGTG CTTTCCAGTC AATCTTCTTA GGCGTAACCC GAGTAATTTC AGCAGCGGTG 4 980 

TAACTCGGCG TGTGGTTAGT CTTGGCGAGT TTTGTGACCG ATGCATAGCT TGACGCTGTC 5040 

GAAGCTGACT CTTTAGCATG TTGTCCGGTA AAGACTGCGA TCAAACACAC CGTTATGAAG 5100 

ACAGCAATGA AAAGCAGGCG ATTCCGGTAC TTTGGTTTCA GATGATGTGA ATGAAGGTAA 5160 

TGCATCATCG CGGCAAGATG ATGCATCAGT TCGGTTATTC GTTTCACATG TAGCATCCTT 522 0 

TCTATTCGCA CTTGATGCAT TTGCAGCAAT AAAAATAAAA CAACTTCACT GTTCACTGTA 5280 
TTATAAA 5287 



<210> 75 
<211> 2121 
<212> DNA 

<213> LACTOBACILLUS RHAMNOSUS 
<400> 75 

TTTATCCGAC CTTGGTTTTA GGTGGCACCT TGAAGGCTTT ACCAAAAGAA GTCACCGATA 60 

ACTTTAAAGA ATTATTTGCG ACGTTGCCAA AATTGGGCTT GAACGAATGG GTATCAACCC 120 

CTTCTTTTGT CGAAATTGCG TTACTTGATC GAGTTCCTGA TTTAAGCGAT GCTGTGGTTG 180 

CAAGCCTGCC ATCTTCCCCA CCCATTACAA ATGTTCATCA GGAGGTAAAC AATGCGCGTG 24 0 

TCAAAATCAA GTCATTATGA ATTTAACAAT GAAATGTTTA GCGCCATCAC CCATGCGTTT 300 

GCACTTGGCT TAGCCGTAAC CGGCACCATT GCGTTAGGCA TTAAAGGCGT CAATAGCGGC 360 

AGTCAAGTCG AACTTTTCAG TCTTATCGGT TTTGGCGTTT CGCTCATGTT GCTTTACACC 42 0 

GCCTCGACTG CTTTTCATGG TTTTTATTTT AGCAAGGCGC GCCATGTTTT GCAGGTACTC 4 80 

GATCACTCAG GCGTCTTCAT TCTGATTGCC GGCTCCTACC TGCCATATTG TTTGGTCGCT 540 

ATTGGCGGGA AACTTGGCAT CGGTCTATTA ATCGCCATCT GGGCATTGTG TCTCGGCGGC 600 

ATTGCCTACA AACTTTTCTT CCTGAATCGC TTCAAGCATC TGGAAACGAT GATCTACGTG 660 

GTCCTCGGCT GGCTTTGCTT AGTCGGCATG GTTCCATTGT GGCATCATTT GTGCCCGGTC 72 0 

GGTTTTTGGC TGCTAGTCGC TGGTGGGGTG GCCTATACAG GCGGGGCGAT GCTTTATCTG 780 

CAAAAAGGCA TCCCCTACAT TCACGTTATC TGGCACCTCT TTGTGATTCT CGGCAGCCTG 84 0 

TGCATGTACT TATCTATTTA TTTCTATCTG TAAAATAATT AATTAAAATA AACGACAAAA 900 

AATCGCCTCT TCTGTACGAG AGACGATTTT TTAAGTGTAC GCAAATATGA GTCTAAACTC 960 

ACAACCGCAC CAGCTGACAA CCACCAATTC CGGTCATCGG CTTCTGCTTA AGCCTTCTTT 102 0 

TGCCAAACCT CATAAGTGTG CGTCAGCGCC GGATTGGTAT CTTCAACGGT GCGGCTGGAG 1080 

ACTTTGGTAA AATCATCCCA GTTTAATGGA ATCATTTTCG TGTCGCCTTC AAAACTGCCA 1140 

GCCAACCGTG TCACCAATAA CGTATCGACA TCATCTTTAA ACGCTGTAAA GACCTGCGCA 12 00 

CCGCCAGCAA TGACCAGTTC CTGATCGGGA TGCTGCTTAG CATAAGCAAA AACCGCCGCA 12 60 

ACATCATGCA CGACCACGGC ACCTGGCGCT TGATAGTCTT CCTGATGGGT CAAAACAACA 1320 

TTGGTTCGCT CAGGTAAAGG ACGTTTAGGA AAACTTTCAT AGGTGCGCCG GCCAACGACC 1380 

ATGATCTTAC CAACTGTCTG CGCCCGGAAA TAATGTAAAT CATCCGGTAA ATGCCATGGC 1440 

AAATGACCAT CTTTGCCAAT TAAGCCATCG CGATCCTGTG CCCATAAAAA TGCGGTCATT 1500 

CGAGACCCCT CCTTTGAGTA TGCAATCCAA AGCCGAACAA AATGGCGCCT TTTGTGTCAT 1560 
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TGGTAAACCT GACAAAGCAA TCAGACCCTT GTTATGACTT GCCGTCTTCT AGCGATTAAA 162 0 

CGGCCACCGG TGCCTTAATG GCCGGATAAG GATCGTAATT AAGCAACTTA ATATCCTTCA 1680 

TGTCAAAGTC GAAAATATCA TGTTTATCCG GATTCAACTG TAAAGTCGGT GCCGGCCGCG 174 0 

GCGTGCGACT GAGCTGCTCT TTAATTTGGT CAAGATGATT GACGTAAAGA TGCGCATCGC 1800 

CGAATGTATG AATGAATTCG CCAACTTCAA GGCCACATTC ATGCGCGACC AGATGCGTTA 1860 

ACAGCGCATA GGACGCGATA TTAAACGGGA CGCCAAGAAA AATGTCAGCC GAACGTTGGT 192 0 

ACAACTGCAA AGACAGCTTG CCATCATTGA CATAAAACTG ATAGAGCGTG TGACAAGGCG 1980 

GTAGTGCCAT CGTCGGGACA TCTTCCGGGT TCCACGCTGA CACAATGAGC CGTCGTGAAT 204 0 

AGGGGTGCGT TTTGATTTGC TCAATAACGT CCCCCAACTG GTCGATCGTG TCACCCTTGC 2100 
TCGTATGCCA GGCCCGCCAT T 2121 

<210> 76 
<211> 7642 
<212> DNA 

<213> LACTOBACILLUS RHAMNOSUS 
<400> 76 

TTTATTTGGT TCATCGACAA TCAAGACTGC TCCTAAATAT CCGGTTCCCA TTACTTACGC 60 

CGGTTCACAC AATTTGAAAG ACCCTTATTT ATCACCTGCT TTTGGGAACT TTAAGGGCCT 120 

GCCTCCCATG CTCATCCAAA CGGGTAGTCA TGAGCTGCTA CTGAGTGACA GTACGACGGT 180 

CGTCAAAAAA GCGCGCGCTG CTCATGTTCA GGTTAAGTTT GTCGAATTTA GTGGTATGTA 240 

CCATATTTTC TATATTTCCA CCCCACAAAT TCCAGAGGCT CAGCGCGCTT GGCAAAACAT 300 

TACTTCCTTT ATGGCTAAGC ATTCATGACC GTTACGCTGT ATAACCAGAA AACGTATCAA 360 

ACGCTAAAAA AGCGCAAATA AACCCTGCCA CCTACAATCC AACTACAGTA TGTTCAAAAT 420 

AAGGCTATTG ATGGCCTCAG TTTAATCGTC CACATTTCAG TTTACGTTGG GGGCAATGAT 4 80 

ATGTATCTTT CAGACAAAAC CCACTTCAGC AAACTGCTTT CATTCACCGT GCTTCTCCTC 54 0 

ATTTTGGTCG TATGAAACCG CTTGCGTTTG CGCGGATTTT TGGAATCTGC TATCGTCATC 600 

AGTGACCTGA TGCTGCATCA GGTTAATTGA TAGAAACGAA GGCAACCTTA TGACGAATTC 660 

ACCTGTTTCA CACCGTACGC AATTAGC CAT TTTATCTGCC GGTTTGCTGA CTTTTGTCGG 72 0 

TATTCTGGTG GAAACTTCTA TGAACGTCAC TTTTCCAACC TTGATCAAAA CCCTCCATGT 780 

ATCGTTATCG ACCGTTCAGT GGCTGACCTC AGGCTATCTT CTGATGGTAA CGCTGGTCAT 84 0 

GAGTACCACC GCTTTTTTAT TACGGCGCTT CAACACGCGT TTGTTATTCC GGGCAGCCAT 900 

TTGTTGTGCG CTCGCGGGGA CGCTGCTGTG TATCTGGGCA CCGAATTTTC CGATTCTGTT 960 

TGCTGGTCGG TTGCTGCAGG CACTTGCTAC CGGGGTTTCC ACGCCGTTAA TGTTCCACCT 102 0 

TATCCTGACC ACGATTCCTC AAACACACCT TGGCATTTAT GTCGGCATGG CCAGCGTGGT 1080 

CACCTCGCTG GCACCGGCTT TAGGCCCGAC ATATGGCGGT TTGCTAACTT ACTACGCGTC 1140 

ATGGCGGATG ATTTTCTGGC TTGTCGTGCC CATCATCTTA CTTGTCTGGT TCATGGGTGA 1200 

AGCAACGATT CGGGTCAAAG CACATCCAAC TGCGGATCGT TTTGATTTCC TCGGATTCCT 1260 

CTTGCTGGCG CCGGGTCTCT TTTCACTGAT CGAAGTGCTG GATCAGTTTA CGGCTGCCGG 132 0 

CGTGACCGGT GCTTTTTGGG CTTATGTCGT CGCGCTTATA ATTGCCATCA TCGGGATGGG 1380 

CCGCCACTTA AAACACACCC GCTCGCCGTT ACTTAATTTT TCGCTATTCA AAAATGCCGG 144 0 

CATTCGCGCG CGTGCGATTA ACTTCTTCAT ATTGCAATTC AGCAACATCG GTATTGCATT 1500 

TGTCATCCCG ATCTTTGCCG AAAACGTCTT GCATACCAAC GCTTCTGTGG CTGGCTTATT 1560 

ACTATTGCCC GGTTCACTGA TCGGGGCTGC GGTTTCACCG ATTGGCGGTG CGCTTTACGA 162 0 

TCGTTTTGGC GCCCGCCGCT TGCTACTCAC CAGTAATGCC GCAATGTTTG TCGGCGCCGT 1680 

TTTACTTGGC TGCTTCACTC ACCAGTTGAG CATTCCCTTA ATTGTCGGTT TTTATATCAT 174 0 

CTTCCGAATG GGCTTCAATC TGGGCTTTGG CAACACCATG TCCGATGCCA GCACCATGGT 1800 

ATCCGGCCCG GCTAAAGCAG ATATTAACGC TTTGTTCAAC ACCATTCAGC AATACGCCGG 1860 

ATCACTGGGA ACAGCCAGCT TGTCAGCCAT CATCACGTTT CAAAATCGCC TATCACCATC 192 0 

TGGCGCCGAT GCAACCGGCA GTCAAATTGA CTTCATGCTG CTCGCGGTAC TCGCCGTGTT 1980 

AACGTTTATG GTTCAATGGC GGTTACACGC TTCAAAATGA TGTCACCCGA ATGTTTGGCT 2 04 0 

AAAGTTATTC ATATGTACTT ACGGAACGCA TGCCATGTAA ATCATGGATT GCGTTTTTTT 2100 

AATGTCAAAA AAATAGATCC TTTGAGGCAA ACTCCCTCTA GGATCTCATT TTTATCCGCG 2160 

TATAAATTTA TATGCTTGTT GCTAGCAAGG TTATCGCCTC GTCTACACGC TAACGTTAGG 222 0 

CTTAACCCGG CAATTCTGCT AAATTTTCTG TTGAACCTCA TCAACGTGAA CAATCAGCAG 22 80 

GCGGGTTAGC CAGGGAAATT TTTCCTTCTT GGCTGCAAAC GCCGGGCCTT GATCGACAAA 234 0 

TCGGCCAGTA CCAAACACAT GGAAACCGGC GCCGGGCCCA ACCGTTCCTT CAACTTCCTT 2400 
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r. 



I 

GGAACCAAAC GTTAAAAGAA CATGGTTATC CTTAGCAAAG TCGCCTTCGA TACTGTGCAT 24 60 

ACCGGCTGCA GGAATATAGA GTTCATCATC TTTGCGGCTG ACAAAAGACA TCCAGGTATT 2 520 

GACCACGTGA GCCGGGTTGC CGTTGATGGT AACAATCGTA ACAGGACCTT CGTGCTTCAA 2580 

CACTTCGAGG AACTTTTCAT TCATCGTCTG ATCTTCTTTC TTTTCATTCT TGATACGAAT 2640 

GTGGACGCTG CTCATAGGTC GCGCCCACGC ACGTTTCTAT TGGCAGGATA ACATAAAAAA 2700 

TTATGTCTAA GTATGCTCTT TTTTGTGCGA TCTTGCCTTT GAACCTGTCT CGAGTCCCAT 2 760 

CGTCTTGTGC TATAACTGAT CCTCAGCTGA CACGTGTATC GTCAATAGGC TGGTACTGCT 2820 

TCAAAAACTT TTTCTTTGAA ACCACCCGAT GATTGGTGAT ATCTAAGTAA TCACCTGAAT 2 880 

AGCCCATGAC ATACATGCCA TACCCGGCAA ATCCGCCGCC GATCGTGCCG ACAGCCCCTA 2940 

TCTTTAAATT AGTGCCCAGC GATGGCTTCA GACCACTCAT CAAAATCCGC AGATGATTAT 3000 

CCAACCAATA CAAGTAATTC GCTTCAAACG CTTCACGAAC CCAATCTGGC TGGGGCGTTG 3 060 

TTTTGCCTAT TTCCCAAATA TCAGCAGGTT CACCTTTGTA TAAAGCCTTC ATCATTCTCA 3120 

CCTCATGACT TTCGAATGTT GACTGAGAGC TTTTATTTCT GTCTTTGCTA GCAACGCCAT 3180 

TTAACGCTCT CAAATACAGA CTACGCAACA ATGAACATTT TCCCCTTTAT AATACCCGCA 3240 

AATCAGCACG CGGTGTCATC TAACAAATAA ACGTCGGGTT TTGGCCGATT AACGTCATTT 3 3 00 

TAGCGGTTAA TGTTGCTGCT TTTTGCCACG CCACCATCAC TTCCTAAAAA CGCAAAAACG 3360 

CCTGGAAATC GGACTCAAAC CGTCCCCAGA CATTTTTCAA CGTGTTGATC ATGATTAAAA 3420 

TAGATTCTTC AAGCAACGGT ATTTATAGAA TCGGCGCCAC AC CATCAAAG GTATAACTGC 34 80 

CATCGATGAC CGTCACCTTG ACGTGATGAC GCCCGGCCCG CCAAGTCGGT CACCAACCGT 3 540 

ATTCGGGTTG CTTGGCCAAC GCAGTCAACG GCACCACTTC CTGCATCCGC CCGTCAACGG 3 600 

CCAGCTGCAA GCGACTTGGC GTGTGCTTGG CGTCCCAAAG AGCACAAAAC CGGTTCCTTC 3660 

AACATCAAAG TCAACGGTAG CGCCTTTTTC GCCAATTGAC TGCGAGCGTT CCCACGCATG 3720 

CGGAAAACGT GCGGCAAAGC GTTCCCATTG ATCGTCACTA AACGTTAGGC TGGCATCTAA 3780 

GTCATCGCGG CGATGTCCTA ATACCGCTGG TGCTGACGTG CTCGTGACCG TCAAAGCCTG 3840 

AATCACCGTC TTGAAATAGC CGGTGCCGAC TTTGACTTGC CCGGCCAAAC CCGGTTGATC 3 900 

ACTTGGATCG TCATAAGTTA CATAAGTCTG GCCATCGACT TGCACCGTCA CATAGCGATC 3 960 

TGTTGCTTCA ACAATAAGTT CGTGACTCAC TTCGGCATCG AAAACCGGCA CATCAAGTGT 4 020 

GGCTGCCAAC GAACCGCGAA CATAAAAGCG TAACTTTCCG CCAATTGTCA GCGTAGCCAC 4 080 

ATATGGCGCC GAGAATAAAC TGCCTTCGAA ATCGTCCACG CTCCGCACGC CAAGGCCAAT 4140 

ATAGTTGGCA CTGACAGTAT TTTGCCGGGT TGTCGTGTCA AACGTAAACT TCAACGCAGC 42 00 

CGCATAGTTC AACCAACGAA TATCGCCAAC GGTAAAGTTC GGATCGGTTT GCGTTTCCCA 42 60 

AGCCAATGCC CGTGACTGCT CGGTAATCTT TTGTTGTAAC CCGCGTTTAC CGTCCTGCTC 4320 

AACGACTTCA AATGCACCAT CCATATCGGT TGTATATTTC GGGGTGCCGC CACGACGCGT 43 80 

GAGATAATCA GCCGGCATGT CGGCATAGCT GTAATCATCG TGGAAAAGAA CGTGATTTTC 4440 

CGGATCCTGC TGCAGTGGCT GATCAGTCTT AACATCAGGA TTAGGTAATA AGGCTTGAGG 4 500 

CTGGAAATCC GCAGTGGTTG CACTGATGAT CGCCCGCGGT TCAATCGTGA CCGTTACATT 4 560 

CCCATTAACC GGCGTGAGCG TGGTTGTCTT TTCGCGATCG TGAATTTTAC CGGCATCATC 4620 

GGCCCAAGTC TGCCATACGT ATAGCGGTTT AGTTGCAGCA GCTAGGTTCT TAACCGTAAT 4680 

CTGGTAGGTT TGGGGAGCAC TGGTGTCGTT GATTAGCATC ACCGTGTAGT CCGTTTCATC 4740 

AGGGGCAACT AACGTCATGA CACTGGCAGC TCCAAACGCT TGCGTCAGAT TTTCAGTACC 4 800 

CGCCACTTCA CTTACCGTGG CACTCGGAAC ATACCGCCAG TTTTTTGCTG CTGTTTGATC 4 860 

GCGCCATCCC GTCACGGCAA AATCGGTGAA GTGATGCATG ACCGCCAAAG CTACCGTATC 4 920 

TTGCTGAAAG TAACCCGACC ACGGCGTATC CATTTCAAGT AATTGCTTTC CCGGATATTT 4 980 

TGCGCCGGGA TATAAGCCGC CAATCGCTGG TTGAAAAATG TATAAACTTC GGCGCGAGCG 5040 

GGCATAACTT TTAACCAGGC GATTGGCAAC ATCCAAAGCA CTCATAGGAC CGCCTATGCC 5100 

AATGCCAGTT GTATCCTGAG TCCTAAGCGT GCCGAATGTG ACCGGCGCAA TGCCTTCACT 5160 

GTACCAGACT TCCTTATGCA GCTGATCGGC AATCTTCGTA AATGGTTTGT CCGGGCCGTC 5220 

ATCGGTGTTG TAATGGTAGC CAACTGCCGG AATCACCGCT TGTAACTCAG GATCGTTAAG 52 80 

CAACGCTGTC CCCATATCGG TTCCATAATT TTGATCTGAC GTTATCAACT TAATCGCATG 5340 

ATAATCTGCT ACTGGAAAAC CTTTAGGGAA ATCAGCCTGA TCGGTTTTCA GCCGGTTAGC 54 00 

AAACCATTTT AGGTAGCGAT ACATCGGGTG TTTGGTCTCG TTACGGTCAG GATCAATATA 54 60 

ATCAAAAAGA TAACCATATG CCTGCCAAGC CGCAATCACT GTTTGCTTGT AATACTGATA 5520 

CATGGCTTCA AAAGCTTCTG TCGGCACCTT TTCATCAGGA TCATCGGACT TCACCTGGCG 5580 

CCAACTTGGC CGTAAAAATC CAGGCTCTGC CCAGCGCAAC ATGCAGGTTT TCAAGTCCGG 564 0 

CTGAATCTTT TTGGCATCGG CAATGAGCTG AAACCCCATG CCCCGTGCCA CATTGGCCGG 5700 

CTCGTCCGCA GCGCGCTGAG GAGCTGGTTC GGTGCCGCAT GATGTATTCG AATCGCTGCC 5760 

AAGTTCTACT TTTAGCATGC GCATTAAAGG GTGTTGTCCG CCGAATAAGT GTTGCAGCAC 5820 
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TTGCTGATAG ACTTGGGGGT GTTCCCACTT ATAGTCCATT AATAACCTTG ATGTATTGTT 5 880 

GCAGCTTAGA AGTCCAAACC CTTTAATTGT GTTGGCTTCG TTTTGCTCTA ACTGCAACTG 5940 

ACTACCATCA ATCGTCAACG TATGCATGTT ATTGCATCCT CACTTTCTTC TTGCCCGACT 6000 

AACGATTAAC ACCGCTGCCG GTTGCCATGA CCGCCTGCAC GTCTGCATCC GTAATCAAAT 6060 

TCAGATCGCC GCTGATCGTC AATTTCAACA CACTGGCCGA AATCGCATAA TTAATCTTGG 612 0 

CCTGCGCATC AAAGTCATGG AGCGTCGCGT GCATCAAGCC TGCCCCAAAC GCATCGCCTG 6180 

ACGCCACGCC TTCCATCACA TGCATGTGGA AGGTTGGCCC TTGGTATGTT TTGCCATCTT 6240 

CGGCCAAAAG CCCTGTCCAC CAGCTATCTT CCACCGAGTG AATGTTCCGC ACAACACTGG 6300 

CCACGGTTTT AACATTCGGC CACTGCTTCA TCACCTGCAA CATACCAGCC TTGAAACTGG 6360 

CGATCTGATC AATCCCGGTC GCCATGTTAC CATCAAATGC CTTAATGCCT AAGGTTGCTT 6420 

CAAAATCTTC ATCATTAGCC AAAACAATCG TGATATAAGG CATAACCTTG GCAAAGAATG 64 80 

CCTGAGCTTC TGCAGGCGAC CACATTTTAC CGCGATAATT CATGTCGCAA ACAACGGTAA 654 0 

TATCATGTGC AGCACAGTAT TTAACGGCTG ATTCAATGGC AGTCTGCATA TGTTTGCCAA 6600 

TCGCCGGGGT AATTCCGGAG AAATAAAAAT AGGCCACGTC TTTAAGCAGA CTGGCCCAAT 6660 

CAAATTCATC AGCTTCAGCG GTCGCAAACG AACTGCCGAC ACGATCGTAC ACGACATTCG 6720 

TGTTGCGCAC ACTGGCCCCT TTTTCAAAGA AATAAATCCC TAAACGCGGA CCACCGCGCA 6780 

AGATCTTATG TGTATCTACG CCCAGACCAC GAATGGTGTT GCGCGCAGTG TCGCCTAATG 6840 

CATTATCAGG CAGCTTGGTG ACATACTGCG CCTCGTCGCC AAGCAATGCC AAAGAAACCG 6900 

CCACATTAGC TTCAGAGCCA CCATAATTGG CCTCGAAGCC AGACGCTTGA AGAATACGTT 6960 

GATGATCATA CGGCTTCAAC CGTAGCATCA TCTCGCCGAA TGTTAATACT TTTGTCATCT 7020 

GTAAGCCTTC CTTTCGTTGG GCACGATCGC GCTTACAGTG AACAAAATCT GACAACAGCG 7080 

TCACCTTAGT CAGGCTGATG GTTTGGCGCT GCTTTTCCTT CAAAATAGTT AGGATAGGCA 7140 

CTTAAAACTG CCTTAACATC GTCGTCAATC GCTAACAAAT GATCCGCAAC CAAATGACTG 7200 

GCCAACTCAG CATCTTTAGC CTTGACTGCA TCGACAATTG CCTGATGTTC CGTGATAATG 7260 

TTATGCCATT TCAAGCCGCT AACTTCCAAC CGTAAGTATC GGTAGCGATT AAATTGCAAA 7320 

TTCATTTGCT GTACCCAAGC CCAGACAAAC TGCTTATGAT CGGCCATATA AAATATTTCA 7380 

TGAAAGTCGT GATCAAGATC AAAAAAATGA TCGTAATCCC GAGAATGCTC ATAAACACCC 7440 

TGCAACGCAA TTTGCTGTTC CAATTTAGCA ATTTGATCTG GCGTCATGAC ATCAACTGCG 7500 

TCCGCCACAA TCGTCCGCTC CAAATTGACC CGGGCAAACC GGCCTTGATA CATTTCATCC 7560 

AGATTGATTT TTGATACATA AGTACCGCTT TGAGGAATGA CATTAAATAG TCCTTCCCGC 7620 
CGTAAGCGGA TAATGGCCTC CC 7642 



<210> 77 
<211> 7269 
<212> DNA 

<213> LACTOBACILLUS RHAMNOSUS 
<400> 77 

TTTTTGGCTA CGTTACGGCT CAATTGTACT TAAATCAGAC AATATTTGGA CGTTGCTGTA 60 

TAACGACTTA AATTAGGTCA ATGATTTCAT CCCGACAGTC ATGTATAAGC CATCATTTCA 120 

TGAACTTTTC CAATTAAGAA CATGGCTCTA AAATAACGGT AAGCGATGTT CTGTATGGAT 180 

ATATACCGTT TGAGAAATAT ATTGTGAACA GTCCATGAAA CAAACAATTG AAGCGTAAAC 240 

CAATTGTTGA CCGTAAAAGC TATTTAAGCC TATAATGTAA CCGAATACAA AGCGTACTAC 300 

CTGAAAGACG GCGATCATCG TGAGTCAGAA TGATGTATTC AAAAAACGTT ACAGAATCGT 360 

TTTGAATCTG TTCAATTTCT GGATTTTAGG ATATTTGCTT CTGCGCTCAT TGGGTTTTGC 420 

AGAAGATTTG CCAGTGTTGA ATATCGTTAT GCTAGTCATT GTGCCTGCTA GTTTTATCGG 480 

ATTCGTAATC TATCAGTATT TTAAGCTAGG GATTACCAAG CCGCTTACAT TGACTTTTTT 540 

TGCTATTCTT ACTCGCTATG TTGATCGTGG TGCTTCTAGA ACTTCTAAAA GTCTTCTAAG 600 

TACTTTGCAG AGAGCTCTGA AACTTCGGCT TGTTCGGAGA TACGGAGCTT CTTTTATTTG 660 

CATCTCAAAC ACG CTT AG AT TGGAAAATAT TTACGCAGCA CTATTTAACG ACAGACTCGG 720 

TTTGCGTATC AACCGCTGCC CGAATCGCTC TTGTAAACTG CTCAATCGCA GCCGGGGCGT 7 80 

TTTGCGCTTC CTTGGCGACA ATGTCCACGA TGGCGCTGCC GATAATGACG CCATCCGCAA 840 

TCGACGCCAT GGTTTGGGCT TGTTGTGGGG TATGAATACC GAATCCGATT GCTGTTGGCA 900 

CATCAGTGGA GCGTTTGATT TCCGCAACCA ACGCTTTTAA AC C AGTG AAA AATTCGTCCC 960 

GTTCACCGGT GATGCCCACA GAGGATACCA CGTAGATGAA ACCAGAGGCA CTTTTGGCAA 1020 
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TTTTTTCGAT CCGATGGCCA GAAGTCGGCG TGATTAACGG GATAATATCA ATGCCATATT 1080 

TTTCTGCAAA CGGCACAATT TCAGCGCGAC TTTCGTATGG CAGATCGGGG ATCACCAGAC 1140 

CGCTAACTTT TAGCTCGGCA CAACGCTTCA AAAAGGCATC GTAGCCGTAC TTGAAGACGA 12 00 

TGTTTAAGTA AGTCAGAAAC ACGATCGGCA CCGTGGTTTC CTTCCGCGCT GCCTCAACGA 12 60 

TTTCAAAAAC GGTTTTGGTG CGCACGTTGG CAGCAAATGC GCGCAGGTCT GCAGCTTGAA 132 0 

TTACTGGCCC ATCCGCAACC GGATCAGAAA AGGGAATGCC CAATTCGACA ATATCCGCGC 13 80 

CGCCATGCGC GAGGGCGACA ATGTTTTTGA CAGTGGTATC GAAGTCCGGA TCGTCCGCAA 144 0 

CGACAAATGG GATGAAAGCT TTATGATTTT TGAAGATGGC AGCTAAATTA CTCATCAACG 1500 

TCAACTCCTT TGTATTTGGC AATGCTGGCA ACATCTTTAT CGCCGCGGCC GGATAAGGTG 1560 

CAGATGATGA TTTGATCCTT GGCCATGGTT GGGGCAATTT TTTCAACGTA AGCAATGGCG 162 0 

TGGCAACTTT CGACCGCCGC GACAATGCCT TCTTGCCTAG CGATGTATGC AAATGCCTGA 1680 

ACCGCTTCGT CATCGGTGAT CCCAACATAT TGGGCGCGGC CTGCTTCGGC GAGGGCGGCG 174 0 

TGTTCCGGGC CAACGCCGGG GTAGTCAAGA CCAGCAGAGA TGGAGTAAAC CGGATCGATT 1800 

TGTCCGTCTT CGTTTTGCAT GAATAAGGAT TTCATGCCGT GGAAAATACC GACACTGCCG 1860 

CGTTCGATCG TAGCAGCGGT TCGCGCCGTA TCAACACCCT TACCAGCGGC TTCAACGCCG 1920 

ACCAGTTGTA CAGAAGGCTC ATCAATGTAT GCGGCAAAAC TGCCAATGGC GTTACTGCCG 1980 

CCGCCGACAC AGGCTACGAC CATGTCTGGC AGCTGTCCCT CTTTAGCCTG CAGTTGTTGC 204 0 

TTGGATTCAA TGGAAATGAC GCTTTGAAAA TGTTTGACCA TCTCCGGAAA TGGTGCTGGA 2100 

CCCACGGCTG AACCGAGCAC ATAAAAGGTG TCATCGCTGC GACTGGCCCA TTCCTGAAGG 2160 

GCAGCATTGA CCGCGTCTTT AAGCACCATC GAGCCGCTGG TGACAGAATG GACCTTGGCG 2220 

CCGAGCAATG TCATGCGATA AACATTTAAC TTTTGGCGGT CAGTATCTTC TTTTCCCATG 22 80 

AAAATTTCAC ATTCCATGCC CATCAAAGCG GCGATCGTGG CGGTGGCAAC ACCGTGTTGG 234 0 

CCGGCGCCGG TTTCGGCAAT TAACCGGGTT TTGCCTAGAT GCTTGGCGAG TAAGGCTTGT 2400 

CCGATGACAT TGTTGATTTT ATGGGCACCA GTGTGATTGA GATCCTCACG TTTGAGATAG 2460 

ATCTTGGCCC CGCCTAAGTC TTCGGTCATG TTTTTGGCGT AATACAGTAG CGATGGTCGA 252 0 

TTAGCATAAT TGACTAACAA ATCGTTGAGT TCGGCTTTGA ATTGCGGGTC GTCTTTTAAA 2580 

GTGTTGAAAG CCGCGGTGAT TTTTTCGAGT TCGGTCATTA AGGTTTCCGG GATATACTGG 2640 

CCGCCAAAGT CGTTGCCATA GCGGCCGGCG CGGTTTGTAG GTTGAGCAGT TTCATTTAGT 2700 

GTTTTCATAA GTGATTTCCT CTTTTGCGTT TTGAGTAAAT TGATGAATTT TATGCGCATC 2760 

TTTGTGACCG GCAGTTTCAA CGCCGCTGGA CACGTCAACG ATAGTAGGGT GGACGACTTG 2 82 0 

AATGGCGCGG GCAACATTTT CCGGCGTCAG ACCACCGGCT AGAATCAGGG GTCGTGTGAT 2 880 

GTGTGGAATA GCCGCTAGAT TGAGCAGTTG GCCACTGCCT TTTCCGCTGT CGACCATTAG 2 940 

ATAATCAGCC AGCGAAGTTA AGTCGATTGC TTGACGTTCA AAGACCTGGA TGACTTGCAG 3 000 

GCCAGCGTGT TGCAACTGCT TAATTTCGGT TGGTGTATTT GTTCGATGCA GCTGCGCAAT 3 060 

TTCAATGGCG CCGGCTTGAT AAATTGCCAG AATGTCATCG ACCGATTCAT GAACGAAAAC 312 0 

GCCCTCTGGT TGAATATCGG GATGGAGTAA CTTGCGTAAA GCCACTGCCT GCTCCAGGGT 3180 

GACGTGATGC CGTCCGGAAG CAAAAACGAA CCCGGCGAAA TCCACTTGAG CAGCATTGAT 3240 

GGCTAAAATA TCTTCGGGAT GCATTAAGCC GCAGACTTTC ACTTTTACCA TTTTTCAAAT 3 3 00 

CCCCCTGAAT GCCGTAATTA ATTTCCGCTT GTGCTTGGAG CGCATGAGGG TTTCACCGAT 33 60 

TAAGACAGCG TTGAAACCGG CTGCGGCTAA CTTTTCGACA TCTTGTTGCG TTTGGATCCC 342 0 

GCTTTCGGCG ATAACAGGAA TCGGGTCAGG AACCATGGCG CGTAGTTTCA GACTGTTTGT 34 80 

AAAATCAACC TGAAAATTTT TCAGATTCCG GTTGTTAATG CCGATGATTT TTGCGCCTGA 354 0 

TTGCAAAGCA CGGGTCACTT CTTCGGCGGT GTAGGCTTCG ACAATGGCTT GCATGCCGAG 3 600 

ATCCTCAGCG AGTTGGCGGA AGGTGCGTAA TTGTTGATCA GTTAAGATGG CAACAATAAG 3660 

CAAAATAATG GACGCACCAT TTGCCTTGGC TTCGTAAATC ATATAAGGAT CAATCGTAAA 372 0 

ATCTTTACGC AATGTCGGCA CTGAGACCTG TTGGCTGATC GTCTTTAAAT AGCGAAGATG 3780 

ACCGTTGAAG TAATCGGGTT CGGTGAGGAC GGAAATAGCA TCGACGCCGG CTTGCTCGTA 3 84 0 

AGCTTGAGCA ATCGCCATAT AAGGAAAATT CGCCACGATC GTTCCTTTTG ATGGCGAAGC 3 900 

TTTTTTGACC TCGGCGATAA CGTGTAAACC AGGCTGCTTT AAGATGGTGA GAAAGTCTGA 3960 

TTTTGTGGTG GATGGTTGAT GGGCAACGAT ACGTTTGAGT TCAGTTAAGG ATTGGGGTTG 402 0 

TTGGTGGCGA GCAAGGCGGA TTCTGGTTGC TGCGACGAGA TCATCTAAGA TCATGCCACC 4080 

ACATCCTTAC GTTTGGCAGA AAAGGCGCGC AGGTGATTTA ATTCTTCACG TGCCTTCCCA 414 0 

GCGTCAATCG TTTCTGCAGC GAGGGCAATA CCGTCTTGAA TGCTCAGTTC CGGATGAGCC 42 00 

AGATGCAGGG CAGCACCGGC GTTTAGTAAG ACAATGTCAC GTTGCGGTCC CTGCTTGCCG 42 60 

GCGAGAGTAT TTTGCGTGAT TTGCGCATTT TCTTCAGGCG TGCCACCGAC CAGATCGGGG 432 0 

CGCTGACTGC GATTGAAGCC GAATTGTTCT GGCGTCACCG TGTATTGGGT GAGCTGGCCG 43 80 

GCGTTTAGTT CAACCACAGC TGTTTCCGCG GCAGTTGTCA TTTCATCAAG GCCGTCACGA 4440 
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CCATGAACAA CCAGCGCATT GGTGACGCCG AGCTTTTTCA GGACGTTGGC TAACGGCTCC 4500 

AGCAAAGTTT CATCGTAGAC ACCAAGCAGT TGGCGCGTTG GGTGAGCCGG ATTTGCCAGC 4560 

GGACCGAGAA TGTTGAAAAT AGTTCGGAAA CCAAGCTGCT TTCTAACGGG AGCGACATAC 462 0 

TTCATCGACT TGTGATATTC CTGCGCGAAC AGAAAAGCCA AATTGTTTTC CTGCAGGCTT 4680 

TGATAACTGA TGGCCGGCGT TTCGTTGATA TCCAAGCCCA AAGCTTCAAG TACATCGGCG 474 0 

GCACCGCTCT TTGATGAAGC TGCGCGGTTA CCGTGCTTGG CAACAGGCGT TCCGGTCGCC 4800 

GCAACAACAA TGGCGCTGGT GGTAGAAATA TTAAAGGTGT TGGCATGATC GCCACCGGTC 4860 

CCGACAATTT CCAAAACATC CTTGGTTTCC GGAAAAGCGA GTGCGTGCCG CCGCATAGAA 4 92 0 

GCTGCCGCAC CGGCAATTTC GTCAATCGTC GGTCGCTTAG CAGTTAGCGC GGTTAGTAGA 4 980 

CTGGCAGTTT GCACTTCAGA CGCCTCGCCG TTCATAATTT CATCCAAAAC AGCTTGGCTT 5040 

TCTTCAAACG TTAAATCTTC GTGGTTGACG ACTTTTTCAA TAGCTTGTTT AATCATGGTG 5100 

ATCCCTCCAA ATTTGGTTGT TATAGCGACT TGGTTGTTGA GAAAAAAGGC TAAGTGAAAA 5160 

TGGCCATCGT TTGATTTCCT TGGTTTGTTT CATTTTCGGG GGACCTCCTT TGATTGTTGA 5220 

GATGAGTGGT TGTTGCTGAC ATGCTTCTTC ATAACGCGCT TACAGTCGCC ATAACGCGTT 52 80 

CGCCAGTCCA GAAACCTGCA TGTAAGGACC TTAACCGCAA TGGCCAAAGA CCGGCCATCA 5340 

CGGTTAAGGC CACTTACACT CCGGTTTCTG ACCGGGCTGG CTCACGCTCA CAAAAAAAAT 54 00 

CCGCCCATAA CTAAAAATTC TAGTTAAGGA CGGATTTCCC GCGGTGCCAC CTTAGTTTGA 54 60 

TCGCTCGAGT CTTTGACAAA TAGACTAACT TGATTGCCTA AAAAGAGTCC GATTGATCAC 5520 

GCTTAGCGAG GGACCAACAT CCCTCCGACA ACTGACGTAT GCCTGACGTT TCCCCGTACT 5580 

CGCAAGCTTT CGGGGGAACC CTCCGTGGTC CATTTAATCA TCTGCGTTCG ATTGCACTCT 5640 

CAGCAACGGC AACTCTCTGT GCGCGCACAA TGATCTTGAT CTCCACATCA ACGGTTTTTC 5700 

ATGGACGAAG TATTAATGAT TGATTTGTAT ATTAGAGAGT ATTCATAAAA ATGTCAACAG 5760 

TTTTAATCTA TTTTTTTGAA AGTGTCTGCA GTGTGTATTG CTCTCCTTGG CAAGTCGCTT 5820 

AAATTGCACC AATCATTTTC AGGAAAAAGC CAAGCATCGG GCCGTACACA CAGTAATCTG 5 880 

TTTCGCTCAA AATCCGCATA ATGGGAGCAT AGGTGCCGAC CAGTGGTAAA AGTAATGCCT 594 0 

GGCCAAAGAT CAAAAGAAAG CCATTTACCG AGGAGCCAAT AACCGCACCG CGAGCGCCAC 6000 

CGTGTGCATC GCCGAAAATG GCAGTAGCGG CGCCGGTAAA GAAGGTTGGA ATTAATGCAG 6060 

GGAAGACGAT GATCGGGTAG TTTGTCACGT CTAATAAAAG CATTCCGATC AGTCCAGTCG 612 0 

TTAAACTGCA CAAGAAACCG ACAATGACTG AAGTCGGATA GTTAGGGAAT AACAAGGGGA 6180 

TATCCAGACC CGGCTTGGCA TTGGGGATAA ATTTGCCGGC GATGCCATGG AATGCGGGAA 624 0 

TGATTTCTGA TAGCATCATG CGCACACCGG TGATGATAAC GGTAATCCAC ATGCCGAATT 63 00 

CAACTCCCTT GAGAATGGCG AAAACGCCAA GATCTTTTCC ATTAGACACA TGTTGCATGA 63 60 

GCCAATTGTT GCCGGCAAAT AGGCCAAGGA AGAAGAAAAG GGCAGTCATC ACAAGTGTCA 642 0 

AAGAAATGGT CATTTCACGT AAAAAGTTAA GTTGCTTGGG GATTTTTAAA TGTTCCAAGT 6480 

CGTGCTGCTT ATTCCCGAAT AACTTGCCCA AGATAGAGGC CACAACCAAG CCAGAGGAGC 6540 

TAGAGTGTGC GAGTGTAAAA CCATCTGCGC CTTTGACGGG TTTGATGAAG TAATTTACGT 6600 

AGGCACAAGA CAGGGTCATA TAAACGCCCA AAATCAGGGC CCCAATGATT ACTAATGGGA 6660 

TGAACGTTAA GTGGGTGTTG TACTTGAGTA ACGCGGCAAT CATTCCGGCA AAGAAGAATG 6720 

AAACGTGTGG AGAAAGATGC ACGAATCTGA ACCTTGTCAA TCGTGCCATC AAAATGTTAA 6780 

TCAAAAAGCC GAGCGCAAAG ATGAGTGCCA TTTCCGTACC AATTTTGGCT AAGCTTGCTG 684 0 

CCTGTGTGGC GCCGATATTT TCGCTCCCCA GTGCTTTGAT GCCAAAAATT TTTGAAATCA 6900 

TTTGCTGTAA CGGCAATAGG GCGGTGCCAA GTGTCTGACC GCCGACATTG ATCATGGTGA 6960 

AGCCGATGAC CGCCTTGATC GTGCTTGGTA AAATTTTATC CCAAGTCTTG TGCTGGACGG 702 0 

CCATTCCTAA AATGACCACG AGACCAATAA TAAAAATCGG CTGACTTAAA ACATTGTCGA 7080 

TGATATATAA AAGAGCCTTC ATCTCGTCAC CCAGCCTCTC GCGAATGGTT CAGATCCGTG 714 0 

ATATGTTTCA ATAATTCTGA TTTTAGATAT GCTTTGTCCA TAAGATTGTC GATTTTAATG 72 00 

ATTGGCGTCG TGGCTTCTGA TAATTGATCA GCAAAATCGG AAATCGTGAT AAGCAGATCG 7260 
TAAGCATTT 72 69 



<210> 78 
<211> 1436 
<212> DNA 

<213> LACTOBACILLUS RHAMNOSUS 
<400> 78 
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TGAGGCTAGG ATCCGGTAGT TGTAGTTGCA ATCAATCCGG ATGATGACGG GTAGCCATCT 60 

GACGGTTGTC ACTTGCTTGT CGTTCATTTG TCGACCCGAA TCCAACTAAG GGGGAATTTT 120 

CATCATGAGT ACACATATTG ACGCTCCAAA AGGCGCCATT GCAGATGTTG TTTTGTTACC 180 

GGGCGATCCA TTACGCGGCA CAATATATTG CCGAACATTT TTTGGAAAAG GCTGTCCGCT 240 

ACAATACAGT GCGTAATGCC TTTGGTTATA CGGGCACCTT TGAAGGGCGA CGGATCTCAG 3 00 

TTCAAGCGAC GGGGATGGGG ATTCCTTCAA TTTCAATTTA TGTTAATGAA CTTATTCAGG 3 60 

ATTATGGCGT CAAAACACTG ATTCGAGTGG GGACTGCCGG TGGGATGGGT AGCGATGTTA 420 

AGGTACGGGA TGTCATTCTG GTACAAGGAT CATCGACAGA CAGCAGCATC GTTTTGAATA 4 80 

CGTTTGGGGC GGGGATGTAT TTTGCCCCAA TAGCCGACTT TCAGCTTTTG CGTGAGGCAG 54 0 

CAAATTTGGC AGATGCTGGG GCATTGCGCT ACCATGTGGG TAATGTGCTC GGAGAAGATC 600 

GCTTCTACAA CGATGAAATG GATCGTCAAA AGCTCATCGA TTACGGCGTG TTAGCCACCG 660 

. AAATGGAGAC CCCTGCACTA TATCTTCTGG CTGCGAAGTT CCATGCACAG GCGTTATCAA 720 

TCCTCACCGT CTCAAATCAC CTGATCACGG GTGAAGAAAC AACGGCTCAA GAGCGTCAGA 780 

CTAGCTTTAA TGACATGATC GGGTTGGCAC TGGGCGTCGC TAAAAAGATT CCTGTACGTT 840 

AAATAACGTA TAAGTTGAAG GCATACCTGT GTAAAATGAC GGTTTAAAAT TTTCCGGAAA 900 

TAGCAAATTA ATGTGCGAAG AAGTAGGAAA CGTGTTATTC TGTATATGGT TTCTTAAGAA 960 

AAGGTAAATG CAAATTAAAG TGTAAATTTA GATTCGTGCA ATTATTCAGT TTAGAAATGG 1020 

AGGAGTACAT ACATGGTAGA TTCTAAGAAA GTATTGTCAG TAACGGCAGG CTTCGTTGGT 1080 

GCTGCCGGTC TGGCGGCTTT AGCAACCGGA GCCAATACCG TTTCTGCATC GACAGGGACG 1140 

GTCAGTTACA AATCCGGTGC GACCACCGTA TGGAATAGTC CATCATGGCA CCAAGTCAAA 12 00 

CGCTACGTGA CTTTTGGGGA CACGGTGCAG CTATTGGGTA AAACCGTTGA CCAAAATGGT 1260 

GCTACTTGGT ATAAAGTTGG CGACAATCAG TGGATTCCGG AATTGTATTT GAATGTTGCG 132 0 

GGTAAAACTG CCACGGTTGA AACACCGAGT TCGGCAGCAA GTCAAACTGC TGTCAGCCAA 1380 

GCACCGGCTA GTCAGGCGCC TACAAGCCAA GCACCAGCAA CCCAAACACC TGCAGC 1436 

<210> 79 
<211> 2448 
<212> DNA 

<213> LACTOBACILLUS RHAMNOSUS 
<400> 79 

ACTGGCGAAG AAGTTGATTG GAAGGACTTC TACCCGCGCT GGCTCGCGCT CAGGAGGGGA 60 

ATACCATGGC CGAAGAAGTT GAACTTACCC AGCCGGATGT CATGAAGTTG TGTAAAGCTT 12 0 

ACATGAACCC TGAACACTTG GCATTCGTTG AAAAGGCCTA TAAGTTTGCC GCTTATGTTC 180 

ATAAAGATCA AGTTCGCAAG TCCGGCGAGC CTTATATTAT TCATCCCATT CAGGTAGCGG 24 0 

GGATTCTTGC CGAATTAAAA ATGGATCCTG AAACAGTGGC TTCCGGCTAC CTGCATGACG 300 

TTGTGGAAGA TACAAATATC ACGCTGGGCG ATATTGAAGA AGTGTTTGGC CATGATGTTG 360 

CGGTCATTGT TGATGGGGTG ACGAAGCTTA GCAAAGTGAC CTATGTTGCC CATAAGGATG 420 

AGCTAGCTGA AAACCATCGA AAAATGTTGC TGGCGATGGC AAAAGACTTA CGTGTCATTA 4 80 

TGGTGAAACT GGCAGACCGC CTACACAATA TGCGCACACT TCAACATTTA CGCCCGGATA 540 

AACAGCGGCG GATTGCCAAT GAAACCCTGG AGATTTATGC GCCACTAGCC GACCGCTTAG 600 

GGATTAGCAC CATCAAATGG GAACTTGAAG ACCTATCGCT GCGTTATCTT AACCCGCAAC 660 

AGTACTATCG AATTGCACAC TTAATGAACA GTAAGCGCAC CGAACGTGAA GCTTATATCC 72 0 

AAGAAGCAAT CGAAGAAATC AAAAAGGCCT TAGCGGATCT GCATATTAAA TATGAAATCT 780 

ATGGCCGCCC AAAACACATC TATTCCATTT ATAAAAAAAT GCGCGACAAG CATAAACAGT 84 0 

TTGACGAACT GTATGATTTG TTGGCAATCC GGGTCATCAC CGAAACGATT AAGGATTGCT 900 

ATGCGGTTTT AGGTGCAATC CATACTAAGT GGAAGCCAAT GCCAGGCCGG TTTAAGGATT 960 

ACATTGCGAT GCCGAAAGCC AACTTATATC AAAGTATTCA TACGACCGTT ATCGGACCGA 1020 

TGGGCAAGCC GCTAGAAGTC CAGATTCGTA CCGAAGAAAT GCATCACGTG GCTGAATACG 1080 

GGGTTGCAGC ACACTGGGCT TACAAAGAAG GCCAGACCAG TAAAGTCCAG TACGATAAAG 1140 

CCGGCAAAAA ATTGGATATC TTCCGCGAAA TTCTTGAGCT ACAGGATGAA AGTAGCGATG 1200 

CCGCCGACTT CATGGAAAGT GTTAAAGGCG ATATTTTCAC CGATCGCGTT TACGTCTTTA 1260 

CCCCAAAAGG TGATGTCTAC GAGCTTCCAA AAGGCAGTAA TCCGCTTGAT TTTGGCTATT 1320 

TAATTCATAC GGAAGTCGGC AATCATACTG TTGGCGCCAA AGTGAATGGC AAAATTGTGC 13 80 

CGCTTAATTA CGTGTTAAAA AATGGCGACA TCGTGGAAAT GCTGACGGCT AGCGGCAGTG 1440 

CGCCTAGCCG TGATTGGATC AAATTGGTGT ACACTTCGCG CGCCCGTAAC AAGATCAAGC 1500 



112 



GTTATTTTAA GCAGGCCGAT 
ATGAGCTACA AGAGGAAGGC 
GACTCATGCA GCGTCTGAAC 
GGGAATATAC GCCTAAAGTT 
CTGAAAAGGA TCGTAAGGCC 
CCGTTTCCAG TGAGAAACAT 
GTGTCGATAA TCTGCTGGTT 
TTGTCGGCTA TGTGACGAAA 
TTCAAAGTTC ACGGGAAATG 
TACAAAAGCA GCTCTTTAAT 
TAAATGATGT CTTACAGGTC 
GGGTTGATCA CGATAAAATG 
ATTTGGATAA ATTAATGGAT 
CAAATGGGTG ATGACCGTTT 
ATGATCACGA TCCGGTGCTG 
ATAAAGGAGA AAAGTATATG 

<210> 80 
<211> 1807 
<212> DNA 
<213> LACTOBACILLUS RHAMNOSUS 

<400> 80 

ACGCAAGATT CTTACCCATA ACCGCCATGC CGACAACACC AATTTGTGGT TTATCCATTA 60 

ACATGGACCT CCTCATTCAT TCATCATTTA CTCTTTTCAT GTTAGCAGAA ACCGCTTGGG 120 

TTTAACAGTC AACAGCCGAG CTAGAGGCCT GTAAATTTTC TTTGATTATT TTTTGTTAAT 180 

TCTGCAACCG TCACGAACAG AGCGCCGCAC CCAAAAGTTT CACAGTCAAT CAGTCAGTTT 240 

GATCAGGTAA CCGCTTTCTT AATGAGCTAT ACTTGTTATA AAAAGGAGTT CCATTATGAA 300 

AGCCCCCACA CAACCAATTG TTGTTCACTT TCCATTACGC GGCGAATGGT TGGCACCCAA 360 

TACGCCTGGG TCTAAGGTTC CAAGCCATGG TTCTAACAAA TTCGGGACGC GTTATGCGTA 42 0 

TGATTTTATT CAGGTCAACT GGCAGAAACT TGGTCGTCCT GCCTACCGCG GTAGTTTGTT 480 

GAAGTATCTA TTCCGCGGCA TTCCGATTGA CGACTATTAT TGTTATGGCC AGCCGATTTA 540 

TGCGCCAGCC AACGGTTTGG TTGTCCGCGC AGAGGATCAT TATCCTGAAC GGAAGCGGAC 600 

CAGCTTTTTA GGCGACTTAC TTCGGGCAAG AAACGCTGCC CGGCATTTTG ACCCAAAAAG 660 

AAACAACGTT CAGGCAGTTG CCGGAAACTT TGTTATCTTA CAAATACACG ATCATGTTTA 720 

CGCCGCCTTG TGTCATCTTC AAACAGACTC TATTCAGGTT GGGCGCGGAC AAACGGTCCA 780 

GGCAGGTGAT TTGCTTGGGC GCGTGGGACA TTCCGGCAAC TCATTTGGCC CGCACCTTCA 84 0 

TTTTCAACTC ATGAACAACA GTGACATTGA AGTTGCGGCT GGCCTTCCTT GTGCATTTGC 900 

CGAATATGAG CTTTTCGCCG GAAATTCATG GCTAACCCAA GAAAACGCTG TTCCCAGCAA 960 

AACAGACCGA ATTTGCTTTG TGTCACCTAA GTCTGGACCT TTTTAAAAGG GTACGCTTCT 102 0 

TTGTGGGCCG TGATGACCGT GAAGCTGTTT GCGTCAACTA CCCGTCGCTA AAGTATCGGG 1080 

CTTGTGACTC ACGCTGCTCA ACCGGCAGCA GTAGTGCAAA TGCCTAACGG CTCCTACTTA 1140 

TGTGGTCACA TCTCAGATCG TGTTTCAACG GTCTCGGGGG CAGACAACTC CCGCAGATGC 1200 

ATAGTTTTCT CTACCCAGTC TGCTTGTGCG CGTAACACGG CTTGACAATC CCGGCCAGCC 1260 

ACTGGTTTCC CAGTTGCTGG ATGTTCATGG CGGCTGACTG GTCGTCATTG GCATGGAAGC 1320 

CACAGACACA GACGTATTCA TGGCGCTCGT GATCCCGCTG CTGTTTCTTG ATCACGCCAC 1380 

ACTGTGGACA GCGTTGGCTG GTATAACCAG CAGGCACTTT CAGCACGCGG CTGCCTTGCG 144 0 

CAGCAGCTTT GTATATCAGA AACTGTTCCA ACTGGTAAAA CGGCCAACTG ACCTGTTCAT 1500 

AGCGTCGGTC TTGAGCAACT TTTGCGGTTG CACAACGAAC ATCAGTCAGA TCTTCCAGCA 1560 

CAAACAGGGT ATTTGCCCCG CAACAGTCGG CGAGTGCCTT AGCCGCACGA TGGTTTTCGT 162 0 

TTGACATCCA GCGGTTCTCT CGCTGACGGA TTCGTTTCAG GACGCGTTTT GCTGATTTCG 1680 

TTCCTTTGGC TTGAAGTTTG GCCCGCAGGT ACTTGTACCG CTGCCGCTTG TTGAGCGCTC 174 0 

TGGTCCCTGA CCAATAGGTG GTCCGGCCGG TCTCGTCAAA CGCGGTGGCT AAAAAACGCA 1800 
GTCCTCG 18 07 

<210> 81 
<211> 485 



AAAAGCGAAA ACGCTGAAAA AGCCCGTGAT ATGCTTGAAC 1560 

TATGTACCAA AAGATTTTAT GACCCAGGAA AACATGACCG 1620 

TTTCAAACCG AAGACGAATT AATGAGTTCG ATTGGTTACG 1680 

ATTGCTAACC GGCTAACCGA AAAGTTCCGT CATGCAAAGG 174 0 

AAAGAAGCTG CCATTTTATC TAAGAACCAG AAAGTCACAA 1800 

CAGCCACAAA CCCATTCCGA AGATGGTGTG GTGATTGAAG 1860 

CATTTAGCAA AGTGCTGCAT GCCTGTACCT GGGGATGCAA 192 0 

GGCCGTGGGG TCACAGTTCA TCGCGCGGAT TGCCCAAATG 1980 

TCGGGTCGTT TGATTGACGT TCGCTGGGAA AACGAAGCGG 2040 

ACGGATCTTG AAATTTACGG TTACAATCGC AGTGGGCTGT 2100 

CTTAATGCCC AAACTAAGGC CTTGAACAAC ATCAATGGCC 2160 

GCTGATATCC ACGTCAAAGT CGGCGTCCGC AACCTTGCCC 2220 

GCTGTTAAAA ATGTTCCGGA TATTTATGAA GTGAAGCGGG 2280 

TATTTAGACA GCACGGGTGA TCAGAAAGAC ACAGATCTCA 2340 

TCTTTTTATG CCAGCAGCAT TCACAAACAA GATTTGATAA 2400 

CGCGCAGTGG TACAACGCAG CCTTGCAG 244 8 
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<212> PRT 

<213> LACTOBACILLUS RHAMNOSUS 



<400> 81 

MET VAL ILE LYS GLN ARG ARG GLY GLU ARG ARG GLY VAL ILE ILE GLN 

15 10 15 

PHE ASN ALA ASP PHE VAL TRP GLY ALA ALA THR SER GLY PRO GLN ALA 

20 25 30 

GLU GLY THR PHE HIS LYS LYS HIS GLU ASN ILE PHE ASP TYR HIS TYR 

35 40 45 

HIS THR ARG PRO GLN ASP PHE HIS HIS ASN VAL GLY PRO ASP VAL ALA 

50 55 60 

SER ASN PHE TYR ASN ASP TYR ILE ALA ASP LEU LYS LEU LEU LYS ARG 
65 70 75 80 

ALA GLY VAL GLN ALA LEU ARG ILE SER ILE GLN TRP THR ARG LEU ILE 

85 90 95 

ASP ASP LEU GLU GLU ALA THR VAL ASP GLN ALA GLY ALA ASP TYR TYR 

100 105 110 

ARG ARG VAL PHE ALA GLU MET HIS ASP LEU GLY ILE THR PRO TYR VAL 

115 120 125 

ASN LEU HIS HIS PHE ASP LEU PRO VAL VAL LEU GLN HIS GLN TYR GLY 

130 135 140 

GLY TRP GLN SER LYS HIS VAL VAL GLU LEU TYR ALA LYS PHE ALA ALA 
145 150 155 160 

ARG CYS PHE GLU LEU PHE SER ASP GLN VAL THR HIS TRP PHE THR PHE 

165 170 175 

ASN GLU PRO LYS VAL ILE VAL ASP GLY GLN TYR LEU TYR GLN PHE HIS 

180 185 190 

TYR PRO ASN ILE VAL ASP GLY LYS ALA ALA VAL GLN VAL ALA TYR ASN 

195 200 205 

LEU ASN LEU ALA SER ALA LYS ALA ILE ALA VAL PHE ARG LYS LEU ASN 

210 215 220 

ARG ASN PRO LYS GLY THR ILE GLY THR ILE ILE ASN LEU THR PRO VAL 
225 230 235 240 

TYR PRO ALA SER GLN ALA ASP ASN ASP ARG ALA ALA ALA HIS PHE ALA 

245 250 255 

GLU LEU TRP ALA ASN ASP LEU TYR MET GLU PRO ALA ILE HIS GLY TYR 

260 265 270 

PHE PRO GLU GLU LEU VAL ASP ARG LEU GLU ARG ASP GLY VAL LEU TRP 

275 280 285 

ASP ALA THR PRO ASP GLU LEU ASP ILE ILE SER ALA ASN ARG ILE ASP 

290 295 300 

VAL LEU GLY VAL ASN TYR TYR HIS PRO PHE ARG VAL GLN ALA PRO ALA 
305 310 315 320 

ILE ASP PRO GLU SER LEU GLN PRO TRP LEU PRO ASP ILE TYR PHE ASP 

325 330 335 

HIS TYR GLU LEU PRO GLY ARG LYS MET ASN LEU ASP LYS GLY TRP GLU 

340 345 350 

ILE TYR PRO ALA ALA LEU TYR ASP ILE ALA MET ASN ILE LYS ASP ARG 

355 360 365 

TYR ASP ASN ILE PRO TRP PHE VAL ALA GLU ASN GLY ILE GLY VAL ALA 

370 375 380 

ASP GLU THR ARG PHE LEU LYS ASP GLY VAL ILE GLN ASP ASP TYR ARG 
385 390 395 400 

ILE ARG PHE MET THR GLU HIS LEU GLN PHE LEU ASN ARG ALA ILE ALA 

405 410 415 

LYS GLY ALA ASN CYS HIS GLY TYR PHE SER TRP THR GLY ILE ASP CYS 
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420 425 430 

TRP SER TRP LEU ASN ALA TYR LYS ASN ARG TYR GLY LEU ILE ARG ASN 

435 440 445 

ASP LEU ARG THR GLN THR LYS SER LEU LYS LYS SER GLY TYR TRP PHE 

450 455 460 

GLN LYS VAL SER SER THR GLY HIS VAL PRO GLU LEU ALA MET GLN SER 
465 470 475 480 

GLY ASN LYS GLY ARG 
485 

<210> 82 
<211> 411 
<212> PRT 

<213> LACTOBACILLUS RHAMNOSUS 
<400> 82 

MET THR LEU SER ASN PHE ASN GLU SER LEU LYS LYS TYR ALA GLU LEU 

15 10 15 

ALA VAL ASP ILE GLY VAL ALA VAL LYS PRO GLY ASP THR VAL TYR VAL 

20 25 30 

GLN ILE SER VAL ASP GLN ALA GLN MET ALA ARG LEU ILE VAL GLU ALA 

35 40 45 

ALA TYR GLN ARG GLY ALA ALA GLU VAL GLN VAL GLN TRP PHE ASP ASP 

50 55 60 

VAL LEU LYS ARG LEU ASP MET ALA HIS MET ALA ASN GLU ARG LEU PHE 
65 70 75 80 

ASN ILE PRO ALA PHE VAL LYS GLY GLN PHE ASP TYR TRP VAL ASP HIS 

85 90 95 

GLN ALA LYS ARG ILE THR VAL VAL SER SER ASP PRO ASP ASN LEU ALA 

100 105 110 

GLY ILE ASP SER ASN ARG ILE ALA LYS TYR GLN GLU ALA PHE ALA LYS 

115 120 125 

ALA TYR LYS ARG LEU MET GLU ALA ILE SER SER MET SER ILE SER TRP 

130 135 140 

THR ILE ILE GLY ALA ALA SER PRO ARG TRP ALA GLN LYS VAL PHE PRO 
145 150 155 160 

ASP ALA ALA THR PRO GLU GLU ALA THR GLU LEU LEU TRP GLU ALA ILE 

165 170 175 

PHE LYS THR THR ARG ILE ASP GLN PRO ASP PRO GLU ALA ALA TRP LYS 

180 185 190 

ALA HIS ASP GLN LYS LEU ARG GLU LYS ALA ALA TRP LEU ASN ASN GLU 

195 200 205 

GLN PHE ASP GLN LEU HIS TYR MET ALA PRO GLY THR ASP LEU VAL VAL 

210 215 220 

GLY LEU PRO LYS ASN HIS ILE TRP GLU GLY ALA GLY ALA PHE ASN PRO 
225 230 235 240 

ARG GLY GLU GLU PHE MET ALA ASN MET PRO THR GLU GLU VAL PHE THR 

245 250 255 

ALA PRO ASP PHE ARG ARG ILE ASP GLY THR VAL ALA SER THR LYS PRO 

260 265 270 

LEU SER TYR GLY GLY ASN ILE LEU GLU ASP MET HIS PHE THR PHE LYS 

275 280 285 

ASP GLY GLN ILE VAL GLU ALA HIS ALA LYS GLN GLY ASP ASP VAL LEU 

290 295 300 

GLN ASN LEU LEU LYS THR PRO GLY ALA ARG SER LEU GLY GLU VAL SER 
305 310 315 320 

LEU VAL PRO ASP PRO SER PRO ILE SER GLN SER GLY LEU ILE PHE PHE 
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325 330 335 

ASN THR LEU PHE ASP GLU ASN ALA SER ASP HIS MET ALA LEU GLY GLN 

340 345 350 

ALA TYR PRO PHE SER VAL LYS ASP GLY VAL ALA MET THR ASN GLU GLN 

355 360 365 

ARG ALA ALA ALA GLY LEU ASN GLN SER PRO THR HIS VAL ASP PHE MET 

370 375 380 

MET GLY SER ALA ALA MET ASN ILE ASP GLY ILE LYS PRO ASP GLY THR 
385 390 395 400 

ILE ILE PRO ILE PHE ARG ASN GLY ASP TRP ALA 
405 410 



<210> 83 
<211> 448 
<212> PRT 

<213> LACTOBACILLUS RHAMNOSUS 



<400> 83 

MET SER ALA GLU ILE THR SER GLY ASP LEU ASP GLN PHE LYS GLN ASP 

15 10 15 

LEU GLN ALA THR PRO ALA ALA ASN ALA LEU GLN LYS ALA VAL MET ASN 

20 25 30 

ASN GLY ILE ASN ALA THR ALA GLU ASN THR ASP SER LYS VAL ALA MET 

35 40 45 

THR PRO THR PHE SER ILE GLU LEU ASP THR GLY ALA VAL SER ASN GLN 

50 55 60 

LYS GLN SER GLY ARG CYS TRP MET PHE ALA ALA LEU ASN THR MET ARG 
65 70 75 80 

HIS GLY ILE GLN ALA GLN PHE LYS ILE LYS ASP PHE GLU LEU SER GLN 

85 90 95 

ASN TYR THR PHE PHE TRP ASP LYS PHE GLU LYS SER ASN TYR PHE TYR 

100 105 110 

GLU ASN VAL LEU LYS THR ALA ASP GLN PRO LEU TYR SER ARG LYS VAL 

115 120 125 

ALA PHE LEU LEU ALA THR PRO GLN GLN ASP GLY GLY GLN TRP ASP MET 

130 135 140 

LEU SER ALA LEU ILE GLU LYS TYR GLY ILE VAL PRO LYS SER VAL MET 
145 150 155 160 

PRO GLU THR TYR SER SER SER LYS SER ASN GLU LEU ASN GLY LEU LEU 

165 170 175 

ASN LEU LYS LEU ARG LYS ASP ALA VAL THR LEU ARG LYS LEU VAL ALA 

180 185 190 

ASP LYS ALA SER ASP ALA ASP ILE GLU ALA ALA LYS GLN LYS MET LEU 

195 200 205 

ALA GLU ASP TYR ARG ILE TRP ALA TYR THR LEU GLY ASN PRO PRO THR 

210 215 220 

LYS PHE ASP PHE GLU TYR ARG ASP ASP ASP LYS ASN TYR HIS ILE ASP 
225 230 235 240 

ARG GLU LEU THR PRO GLN THR PHE PHE LYS LYS TYR VAL GLY TRP ASN 

245 250 255 

LEU ASP ASP TYR GLN SER ILE ILE ASN ALA PRO THR ALA ASP LYS PRO 

260 265 270 

TYR LYS HIS LEU TYR THR VAL GLU MET LEU GLY ASN VAL VAL GLY GLY 

275 280 285 

ARG GLU VAL ARG HIS LEU ASN LEU ASP ILE ASP THR PHE LYS ASP LEU 

290 295 300 

ALA ILE LYS GLN LEU LYS ALA GLY GLU SER VAL TRP PHE GLY SER ASP 
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305 310 315 320 

VAL GLY GLN SER SER ASP ARG GLN LEU GLY ILE LEU ASP THR ASN ILE 

325 330 335 

TYR LYS LYS ASP ASP LEU PHE ASN THR ASP PHE THR MET THR LYS ALA 

340 345 350 

GLU ARG LEU ASP TYR GLY GLU SER LEU MET THR HIS ALA MET VAL LEU 

355 360 365 

THR GLY VAL ASP LEU VAL ASP GLY LYS PRO THR LYS TRP LYS VAL GLU 

370 375 380 

ASN SER TRP GLY GLU LYS VAL GLY GLU LYS GLY TYR PHE VAL ALA SER 

385 390 395 400 

ASP ALA TRP PHE ASP GLN PHE VAL TYR GLN VAL VAL ILE SER LYS LYS 

405 410 415 

TYR LEU PRO ALA GLU LEU GLN ASP VAL ILE LYS ASN GLU TYR ASP LYS 

420 425 430 

PRO THR VAL LEU ALA PRO TRP ASP PRO MET GLY ALA LEU ALA SER ARG 
435 440 445 



<210> 84 
<211> 365 
<212> PRT 

<213> LACTOBACILLUS RHAMNOSUS 



<400> 84 

MET LEU ARG ASN SER ILE ALA GLY LEU PRO ASP TYR VAL SER ASP SER 

15 10 15 

THR PRO GLU ARG ILE ALA LYS ALA ALA GLY LEU ALA LYS MET THR ARG 

20 25 30 

LEU SER PHE ASN GLU ASN PRO VAL GLY THR SER PRO LYS VAL GLN ALA 

35 40 45 

ALA LEU GLU ASN TRP ALA PHE SER GLN ALA ARG ASN TYR PRO ASP PRO 

50 55 60 

ASP ALA LEU PRO LEU ARG THR ALA VAL ALA LYS ARG LEU ASP ILE PRO 
65 70 75 80 

ALA GLU GLN LEU LEU PHE SER SER GLY LEU ASP GLU MET ILE ALA LEU 

85 90 95 

ILE CYS ARG THR PHE LEU GLU VAL GLY ASP GLU SER LEU GLN PRO TRP 

100 105 110 

PRO THR TYR PRO GLU TYR GLN LEU GLN ALA ALA ILE ALA GLY ALA THR 

115 120 125 

THR ILE ASN ALA PRO VAL ILE ALA ALA THR GLY LEU ILE ASP LEU ASP 

130 135 140 

ALA LEU LEU ALA HIS ILE THR THR LYS THR LYS VAL ILE TRP VAL CYS 
145 150 155 160 

ASN PRO ASN ASN PRO THR GLY THR TYR LEU PRO PRO ASP GLN ILE ALA 

165 170 175 

GLN VAL MET LYS GLN VAL PRO PRO ASN ILE LEU VAL VAL VAL ASP GLU 

180 185 190 

ALA TYR ILE ASP PHE VAL ASN GLN PRO GLU PRO SER THR LEU SER LEU 

195 200 205 

THR HIS GLN PHE PRO ASN LEU LEU VAL MET ARG THR PHE SER LYS LEU 

210 215 220 

TYR GLY LEU ALA ASN PHE ARG VAL GLY PHE SER ILE VAL PRO LYS ALA 
225 230 235 240 

LEU ILE PRO LYS MET GLN ASN VAL ARG LEU PRO TYR ASN ILE SER GLY 

245 250 255 

MET SER GLN ALA ALA ALA LEU ALA ALA TRP GLU ASP GLN THR PHE THR 
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260 265 270 

ARG LYS VAL LYS GLN GLN ILE PHE ALA ALA ARG LYS GLN TRP HIS GLN 

275 280 285 

PHE PHE ASP GLN HIS GLN ILE ARG HIS TYR ALA THR GLN THR ASN PHE 

290 295 300 

MET LEU TYR GLN VAL ASN ASP PRO GLN ALA LEU GLY THR PHE LEU LYS 
305 310 315 320 

GLN HIS GLY TYR LEU VAL ARG ASP SER MET VAL PRO GLY TRP ILE ARG 

325 330 335 

GLN SER PHE GLY THR PRO LYS GLN ASP ALA GLU VAL GLN GLN LEU LEU 

340 345 350 

LEU THR PHE LEU GLY ILE LYS GLN THR SER ASN ILE SER 
355 360 365 

<210> 85 
<211> 350 
<212> PRT 

<213> LACTOBACILLUS RHAMNOSUS 



<400> 85 

MET PRO LEU LYS SER GLY ASN THR THR LEU LYS ARG ASN GLU ALA ALA 

15 10 15 

MET THR THR TYR ALA ARG ALA HIS THR ASN ILE ALA LEU ILE LYS TYR 
20 25 30 

TRP GLY LYS ALA ASN LYS GLN LEU MET LEU PRO ALA THR SER SER ILE 

35 40 45 

SER LEU THR LEU ASN ASP PHE TYR THR ASP THR ALA VAL THR PHE ASP 

50 55 60 

PRO GLU LEU ASN GLN ASP GLN LEU THR LEU ASN HIS GLN MET GLN SER 
65 70 75 80 

PRO THR ALA VAL SER ARG PHE LEU ASP HIS VAL ARG HIS LEU ALA GLN 

85 90 95 

ILE ASP THR ARG ALA ARG VAL THR SER LEU ASN HIS VAL PRO THR ALA 

100 105 110 

ALA GLY LEU ALA SER SER ALA SER ALA PHE ALA ALA LEU ALA LEU ALA 

115 120 125 

ALA SER ARG ALA ALA GLY LEU ASN LEU THR PRO THR ALA LEU SER ARG 

130 135 140 

LEU ALA ARG ARG GLY SER GLY SER ALA THR ARG SER ILE PHE GLY GLY 
145 150 155 160 

ALA VAL ILE TRP HIS ARG GLY SER ASP ASP GLN SER SER PHE ALA GLU 

165 170 175 

PRO LEU THR ILE GLN PRO THR LEU PRO LEU ARG MET LEU VAL VAL THR 

180 185 190 

VAL SER ASP GLN LYS LYS ALA VAL SER SER ARG THR GLY MET ALA ASN 

195 200 205 

THR VAL ALA THR SER PRO TYR TYR GLN ALA TRP VAL GLN SER ASN GLU 

210 215 220 

ALA LEU ILE SER PRO MET ILE THR ALA LEU ALA GLU ASN ASP LEU THR 
225 230 235 240 

THR ILE GLY ALA LEU THR GLU LEU SER SER MET ARG MET HIS ALA ALA 

245 250 255 

ILE MET ALA GLU GLU PRO PRO PHE THR TYR PHE LEU PRO GLU THR LEU 

260 265 270 

ARG ALA TRP GLN LEU VAL GLN GLU GLN ARG ALA LEU GLY ILE PRO ALA 
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275 280 285 

PHE ALA THR MET ASP ALA GLY PRO ASN VAL LYS ILE LEU THR THR ALA 

290 295 300 

PRO TYR VAL ASP VAL LEU MET THR ALA LEU GLN PRO VAL PHE GLY ASP 
305 310 315 320 

ARG ILE LEU SER THR ARG LEU GLY PRO ASP ALA GLN VAL ILE THR LYS 

325 330 335 

GLU GLN PHE ASN ASP THR GLU SER ALA ILE THR SER GLN GLY 
340 345 350 



<210> 86 
<211> 359 
<212> PRT 

<213> LACTOBACILLUS RHAMNOSUS 



<400> 86 

MET ARG LEU LYS GLN LEU VAL ALA GLY ALA ILE THR VAL ALA THR LEU 

15 10 15 

ALA GLY VAL GLY VAL SER GLY PHE ALA ALA THR THR VAL HIS ALA ALA 

20 25 30 

ASP ASP LYS ALA SER LEU GLN ALA GLN ASN ASP ASP LEU LEU LYS GLN 

35 40 45 

VAL GLN ALA ALA ASN GLU LYS SER ALA LYS LEU ASN ASN GLU VAL SER 

50 55 60 

ASN LYS VAL LEU ALA ILE GLN ASP ALA GLU ALA LYS ILE LYS ASP SER 
65 70 75 80 

GLN ALA LYS ILE ALA ASP PHE ALA THR GLN LEU THR LYS ALA ASN GLN 

85 90 95 

GLU VAL SER LYS ARG LYS SER ASN LEU LYS ASP GLN LEU ILE SER LEU 

100 105 110 

GLN LYS ARG ALA GLY ASP SER VAL THR GLY ASN VAL TYR PHE ASP PHE 

115 120 125 

ILE LEU ASN SER ASP SER LEU THR ASP LEU VAL GLY ARG SER LEU THR 

130 135 140 

VAL SER LYS LEU SER GLN ALA SER ALA GLU ALA LEU GLN ALA VAL LYS 
145 150 155 160 

ASP SER GLU ALA LYS VAL LYS ASN LEU LYS ALA ALA GLN ALA ASN GLN 

165 170 175 

LYS ASN LEU VAL ALA THR LYS SER GLN LEU GLU SER ASP LYS ALA LYS 

180 185 190 

ILE ASP GLY LEU LYS ALA ASP ALA ASP LYS ALA ALA ALA ASP ALA GLN 

195 200 205 

GLN THR ILE ASP ALA ASN LYS GLU LYS LEU ALA ALA MET ALA ALA ASP 

210 215 220 

GLU ALA ALA LYS ALA GLU ALA ALA GLN LYS ALA VAL THR ALA VAL ALA 
225 230 235 240 

SER SER THR ALA SER ALA SER SER THR SER ALA SER SER SER THR THR 

245 250 255 

ALA SER SER ASN SER LEU GLY SER SER LYS ALA ALA SER SER GLN ALA 

260 265 270 

PRO ALA SER ALA GLY SER SER THR VAL SER VAL SER GLY GLY SER ILE 

275 280 285 

ALA GLY ASN ALA ALA LYS TYR LEU GLY VAL PRO TYR VAL TYR GLY GLY 

290 295 300 

THR SER PRO ALA GLY PHE ASP CYS SER GLY LEU ILE TYR TYR ALA ALA 
305 310 315 320 
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LYS GLU ALA GLY ILE SER LEU PRO ARG THR SER GLN ALA GLN SER THR 

325 330 335 

LEU GLY SER TYR VAL SER VAL SER ASP LEU SER PHE LEU MET ARG ARG 

340 345 350 

PHE SER GLU VAL ILE ARG ARG 
355 

<210> 87 
<211> 396 
<212> PRT 

<213> LACTOBACILLUS RHAMNOSUS 
<220> 

<221> VARIANT 

<222> (1) . . . (396) 

<223> XAA = ANY AMINO ACID 



<400> 87 

MET ALA GLU LYS GLU HIS TYR GLU ARG THR LYS PRO HIS VAL ASN ILE 

15 10 15 

GLY THR ILE GLY HIS VAL ASP HIS GLY LYS THR THR LEU THR ALA ALA 
20 25 30 

ILE THR LYS VAL LEU SER GLU LYS GLY LEU ALA GLN ALA GLN ASP TYR 

35 40 45 

ALA SER ILE ASP ALA ALA PRO GLU GLU LYS GLU ARG GLY ILE THR ILE 

50 55 60 

ASN THR ALA HIS VAL GLU TYR GLU THR GLU LYS ARG HIS TYR ALA HIS 
65 70 75 80 

ILE ASP ALA PRO GLY HIS ALA ASP TYR VAL LYS ASN MET ILE XAA GLY 

85 90 95 

PRO ALA HIS MET ALA GLY ALA ILE LEU VAL VAL ALA ALA ILE ASP GLY 

100 105 110 

SER MET PRO GLN THR ARG GLU HIS ILE LEU LEU ALA ARG GLN VAL GLY 

115 120 125 

VAL ASP TYR ILE VAL VAL PHE LEU ASN LYS THR ASP LEU VAL ASP ASP 

130 135 140 

PRO GLU LEU ILE ASP LEU VAL GLU MET XAA VAL ARG GLU LEU LEU SER 
145 150 155 160 

GLU TYR ASP TYR PRO GLY ASP ASP ILE PRO VAL LEU ARG GLY SER ALA 

165 170 175 

LEU LYS ALA LEU GLU GLY ASP PRO GLU GLN GLU LYS VAL ILE MET GLU 

180 185 190 

LEU MET ASP THR ILE ASP GLU TYR ILE PRO THR PRO VAL ARG GLU THR 

195 200 205 

ASP LYS PRO PHE LEU MET PRO VAL GLU ASP VAL PHE THR ILE THR GLY 

210 215 220 

ARG GLY THR VAL ALA SER GLY ARG ILE ASP ARG GLY THR VAL LYS VAL 
225 230 235 240 

GLY ASP GLU VAL GLU ILE ILE GLY LEU LYS PRO ASP VAL LEU LYS SER 

245 250 255 

THR VAL THR GLY LEU GLU MET PHE ARG LYS THR LEU ASP LEU GLY GLU 

260 265 270 

ALA GLY ASP ASN VAL GLY VAL LEU LEU ARG GLY ILE ASN ARG ASP GLN 

<275 280 285 

VAL GLU ARG GLY GLN VAL LEU ALA LYS PRO GLY SER ILE GLN LEU HIS 
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290 295 300 

ASN LYS PHE LYS GLY GLU VAL TYR ILE LEU THR LYS GLU GLU GLY GLY 
305 310 315 320 

ARG HIS THR PRO PHE PHE SER ASN TYR ARG PRO GLN PHE TYR PHE HIS 

325 330 335 

THR THR ASP VAL THR GLY VAL ILE GLU LEU PRO ASP GLY VAL GLU MET 

340 345 350 

VAL MET PRO GLY ASP ASN VAL THR PHE GLU VAL ASP LEU ILE ALA PRO 

355 360 365 

VAL ALA ILE GLU LYS GLY THR LYS PHE THR VAL ARG GLU GLY GLY ARG 

370 375 380 

THR VAL GLY ALA GLY VAL VAL SER GLU ILE LEU ASP 
385 390 395 



<210> 88 
<211> 478 
<212> PRT 

<213> LACTOBACILLUS RHAMNOSUS 



<400> 88 

LEU SER ALA PHE PRO LYS ASP PHE LEU TRP GLY GLY ALA VAL ALA ALA 

15 10 15 

HIS GLN PHE GLU GLY GLY TRP SER ALA ASP GLY LYS GLY ILE SER ILE 

20 25 30 

ALA ASP VAL MET THR ALA GLY ASP ASN GLN THR LYS ARG ARG ILE THR 

35 40 45 

ASP GLY VAL GLN PRO GLY GLU ASN TYR PRO ASN HIS ASP ALA ILE ASP 

50 55 60 

PHE TYR HIS ARG TYR LYS ASP ASP VAL GLU LEU PHE SER GLU LEU GLY 
65 70 75 80 

LEU LYS CYS PHE ARG THR SER ILE ALA TRP SER ARG ILE PHE PRO LYS 

85 90 95 

GLY ASP GLU GLU GLN PRO ASN GLU LYS GLY LEU GLN PHE TYR ASP ASP 

100 105 110 

LEU PHE ASP ASP LEU LEU ALA HIS HIS ILE GLU PRO VAL ILE THR LEU 

115 120 125 

SER HIS PHE GLU MET PRO TYR HIS LEU VAL GLN ALA TYR GLY GLY TRP 

130 135 140 

ARG ASN ARG LYS LEU ILE GLY PHE PHE VAL LYS PHE ALA LYS VAL VAL 
145 150 155 160 

PHE ASP ARG TYR LYS ASP LYS VAL LYS TYR TRP MET THR PHE ASN GLU 

165 170 175 

ILE ASN ASN GLN VAL GLY MET LEU ASN GLU TRP SER LEU PHE THR ASN 

180 185 190 

SER GLY LEU ILE ILE HIS PRO GLY GLU ASN LYS GLU GLN ALA MET PHE 

195 200 205 

GLN ALA ALA HIS TYR GLU ALA VAL ALA SER ALA LEU ALA VAL GLN ILE 

210 215 220 

GLY HIS THR ILE ASN SER ASP PHE LYS ILE GLY CYS MET VAL ALA MET 
225 230 235 240 

GLY PRO VAL TYR PRO ALA THR PRO ASN PRO ASN ASP VAL PHE LYS ALA 

245 250 255 

GLU ARG MET MET GLN THR ASN TYR TYR LEU ALA ASP VAL GLN VAL LYS 

260 265 270 

GLY HIS TYR PRO ALA PHE LEU GLU HIS TYR PHE ALA ARG ARG GLN PHE 

275 280 285 

ASN LEU ASP ILE THR LEU GLU ASP ARG ASP VAL LEU LEU ALA GLY LYS 
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290 295 300 

VAL ASP TYR ILE GLY PHE SER TYR TYR ALA SER HIS VAL ILE LYS ALA 
305 310 315 320 

ALA ASP GLU GLU PRO THR ASP PHE ILE THR LEU GLY SER ASN GLN GLU 

325 330 335 

ILE LYS ASN THR THR LEU HIS ARG SER ASP TRP GLY TRP GLU ILE ASP 

340 345 350 

PRO VAL GLY LEU ARG TYR ALA LEU ASN TRP PHE SER ASP ARG TYR ASP 

355 360 365 

VAL PRO LEU PHE ILE VAL GLU ASN GLY LEU GLY ALA PHE ASP LYS VAL 

370 375 380 

GLU GLU ASN GLY SER ILE HIS ASP ASP TYR ARG ILE ASP TYR LEU ARG 
385 390 395 400 

GLN HIS ILE GLU GLN MET LYS LEU ALA VAL GLU VAL ASP GLY VAL LYS 

405 410 415 

LEU MET GLY TYR THR PRO TRP GLY ILE ILE ASP LEU VAL SER ALA GLY 

420 425 430 

THR GLY GLN MET GLU LYS ARG TYR GLY VAL ILE TYR VAL ASP LYS ASP 

435 440 445 

ASP GLN GLY LYS GLY THR LEU ALA ARG SER LYS LYS ASP SER PHE ASP 

450 455 460 

TRP PHE HIS LYS VAL ILE GLN SER ASN GLY GLU ASP LEU THR 
465 470 475 



<210> 89 
<211> 252 
<212> PRT 

<213> LACTOBACILLUS RHAMNOSUS 



<400> 89 

MET PRO THR LEU SER GLU TYR LYS THR LEU LEU GLN ALA ASP HIS VAL 

15 10 15 

ASP PRO ALA VAL LEU THR ALA LEU GLU GLN ASP SER ARG ILE GLY ALA 

20 25 30 

ARG LYS LEU LEU ALA ALA TYR GLN ARG ARG GLN ASP HIS GLN ALA ALA 

35 40 45 

GLU ALA VAL ALA LEU ARG TYR ARG SER ARG TYR GLU ARG LYS LEU TRP 

50 55 60 

LYS MET TYR SER HIS VAL ALA GLY LEU ASP GLU VAL GLY ARG GLY PRO 
65 70 75 80 

LEU ALA GLY PRO VAL VAL THR ALA ALA VAL ILE LEU PRO HIS GLN PHE 

85 90 95 

LYS TRP PRO VAL ASN ASP SER LYS GLN LEU THR ALA HIS GLU ARG ASP 

100 105 110 

VAL LEU TYR PRO HIS ILE LEU THR GLU ALA ILE ALA VAL GLY ILE GLY 

115 120 125 

VAL ALA ASP ASN HIS GLU ILE ASP ARG GLU ASN ILE TYR HIS ALA THR 

130 135 140 

GLU LEU ALA MET ALA GLN ALA VAL SER HIS LEU ARG VAL ALA PRO GLU 
145 150 155 160 

PHE LEU LEU VAL ASP ALA MET HIS VAL PRO VAL ASN LEU PRO GLN GLU 

165 170 175 

ARG LEU ILE LYS GLY ASP ALA ASN SER ILE SER ILE ALA ALA ALA SER 

180 185 190 

ILE VAL ALA LYS VAL ILE ARG ASP ARG LEU MET VAL MET TYR ASP ARG 

195 200 205 

VAL TYR PRO GLY TYR ASP PHE LYS ASP ASN MET GLY TYR GLY THR LYS 
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210 215 220 

ALA HIS LEU ALA GLY LEU ALA THR HIS GLY VAL THR PRO ILE HIS ARG 
225 230 235 240 

ARG SER PHE GLY PRO VAL ARG HIS CYS LEU LYS SER 
245 250 

<210> 90 
<211> 281 
<212> PRT 

<213> LACTOBACILLUS RHAMNOSUS 
<400> 90 

MET HIS PHE ARG ARG ILE ASN TYR ILE PRO ASP ALA ARG SER SER MET 

15 10 15 

ARG LYS TYR ALA SER SER TYR TYR ARG HIS VAL HIS TRP VAL GLU SER 

20 25 30 

GLN ARG HIS ILE GLU ALA TRP HIS MET THR ALA PRO ASP ASN GLN ARG 

35 40 45 

LEU GLU ALA LEU TRP LEU PRO HIS PRO GLY SER GLN LYS ALA VAL ILE 

50 55 60 

ILE GLY HIS GLY TYR LYS GLY THR GLY ILE THR MET- SER ASN PHE ALA 
65 70 75 80 

HIS MET PHE TYR ASP LEU GLY PHE ASN VAL LEU LEU PRO ASP ASP ARG 

85 90 95 

GLY HIS GLY GLU SER ASP GLY GLU TYR ILE SER PHE GLY TRP LEU ASP 

100 105 110 

ARG LEU ASP TYR LEU GLY TRP LEU GLN ARG ILE LEU ASP ARG LEU GLY 

115 120 125 

ASN ASP ALA GLN LEU LEU LEU PHE GLY THR SER MET GLY GLY ALA THR 

130 135 140 

VAL SER LEU VAL ALA GLY GLU PRO SER LEU PRO LYS GLN VAL LYS ALA 
145 150 155 160 

VAL ILE GLU ASP CYS GLY TYR THR ASP VAL GLU THR GLU LEU ALA TYR 

165 170 175 

LEU LEU LYS LYS GLN PHE HIS LEU PRO PRO LEU PRO LEU VAL PRO LEU 

180 185 190 

ALA SER PHE ILE ASN TYR ARG ARG LEU GLY TYR PRO LEU ARG VAL VAL 

195 200 205 

ASN VAL ARG GLN ALA LEU THR ARG ASN ARG LEU PRO LEU LEU VAL ILE 

210 215 220 

HIS GLY ALA GLU ASP VAL TYR VAL PRO THR LYS MET GLY ARG GLU ASN 
225 230 235 240 

TYR ALA ALA SER ALA GLY PRO LYS ALA LEU TRP ILE VAL PRO GLY ALA 

245 250 255 

ALA HIS ALA GLU SER TYR TRP ILE ASN PRO ALA ALA TYR GLN ALA HIS 

260 265 270 

VAL LYS ARG PHE LEU ASP ILE PHE PHE 
275 280 

<210> 91 
<211> 426 
<212> PRT 

<213> LACTOBACILLUS RHAMNOSUS 
<400> 91 

MET LYS ILE LEU THR GLY THR LEU THR GLU LEU GLN GLN GLN VAL THR 
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15 10 15 

THR ARG GLN GLN THR VAL ALA GLN ASN PRO ALA VAL GLN THR THR VAL 

20 25 30 

GLN LYS ILE LEU ALA ASP VAL LYS LEU ASN GLY ASP LYS ALA LEU LEU 

35 40 45 

ALA TYR ASN ALA THR PHE ASP ASP VAL ALA ILE SER ASP LEU ARG VAL 

50 55 60 

PRO GLN ALA GLN ILE ASN ALA ALA MET ALA ASP LEU SER PRO LYS LEU 
65 70 75 80 

LEU ALA ALA LEU THR LEU ALA LYS LYS ASN ILE THR SER SER HIS GLN 

85 90 95 

LEU GLU MET SER GLN GLY PHE ILE ASP SER PRO TYR PRO GLY VAL ILE 

100 105 110 

ARG GLY GLN LYS LEU THR PRO LEU ALA ALA VAL GLY LEU TYR VAL PRO 

115 120 125 

GLY GLY THR ALA ALA TYR PRO SER THR ILE LEU MET THR ALA ILE PRO 

130 135 140 

ALA LYS LEU ALA GLY VAL LYS LYS ILE VAL MET VAL THR PRO PRO GLN 
145 150 155 160 

ALA LYS GLY LEU ASN PRO ALA VAL LEU ALA ALA ALA LYS LEU ALA GLY 

165 170 175 

VAL ASP GLU ILE TYR GLN VAL GLY GLY ALA GLN ALA ILE GLY ALA LEU 

180 185 190 

THR TYR GLY THR GLU SER ILE PRO LYS VAL ASP LYS ILE LEU GLY PRO 

195 200 205 

GLY ASN ARG TYR VAL ALA GLU ALA LYS LYS GLN VAL PHE GLY ASP VAL 

210 215 220 

ALA ILE ASP MET ILE ALA GLY PRO SER GLU ILE GLY ILE ILE ALA ASP 
225 230 235 240 

ASP SER ALA ASP PRO VAL ARG VAL ALA ALA ASP LEU LEU SER GLN ALA 

245 250 255 

GLU HIS ASP PRO ASN ALA ARG ALA MET LEU VAL THR THR SER PRO ALA 

260 265 270 

LEU ALA ASP ALA VAL SER LYS ALA VAL ASP SER GLN LEU LEU SER LEU 

275 280 285 

PRO ARG LYS ALA ILE ALA GLN ALA ALA ILE THR ASN GLN GLY PHE ILE 
290 295 300 



ALA ILE VAL PRO ASP VAL ALA SER ALA PHE CYS LEU MET ASN THR ILE 
305 310 315 320 

ALA PRO GLU HIS LEU GLU ILE GLN LEU PRO ASN PRO ILE THR TYR LEU 
325 330 335 



ASN GLU ILE HIS ASN ALA GLY SER VAL PHE LEU GLY GLU ASN ALA ALA 

340 345 350 

GLU PRO VAL GLY ASP TYR VAL ALA GLY PRO ASN HIS VAL LEU PRO THR 

355 360 365 

ALA GLY SER ALA ARG PHE PHE SER PRO LEU GLY VAL TYR ASP PHE VAL 

370 375 380 

LYS ARG THR GLN PHE ILE GLN TYR SER ALA ALA ALA LEU ALA THR GLN 
385 390 395 400 

ALA ASP ALA ILE VAL THR LEU ALA GLN THR GLU GLY LEU ASP GLY HIS 

405 410 415 

ALA GLU ALA ILE LEU LYS ARG ILE THR ARG 
420 425 



<210> 92 
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<211> 382 
<212> PRT 

<213> LACTOBACILLUS RHAMNOSUS 



<400> 92 

MET SER ASN ARG HIS LEU PRO VAL GLY THR ARG ASP GLU PHE GLY PRO 

15 10 15 

ARG ALA ILE ARG LYS GLU ASN LEU ILE GLN MET MET SER HIS ARG PHE 

20 25 30 

ILE ALA SER GLY TYR GLU ARG VAL LYS THR PRO LEU LEU GLU TYR ARG 

35 40 45 

ASP VAL PHE GLN PRO LEU THR VAL ARG GLY GLU GLN PRO TYR GLN MET 

50 55 60 

LEU ASP ASP ALA GLY GLU ALA VAL VAL MET ARG PRO ASP LEU THR LEU 
65 70 75 80 

PRO LEU ALA ARG LEU LEU SER THR THR SER ILE GLN PRO PRO VAL GLN 

85 90 95 

TRP TRP TYR VAL GLY ASP VAL PHE ARG VAL ARG LYS SER LEU SER GLY 

100 105 110 

THR TYR ASN GLN MET THR GLN ALA GLY ILE GLU LEU ILE GLY TYR ALA 

115 120 125 

SER ILE LYS ALA GLU TRP ALA CYS LEU SER GLU ALA THR ARG ILE CYS 

130 135 140 

GLU ASP LEU GLY LEU THR ASP LEU THR LEU GLU LEU SER ASP VAL GLN 
145 150 155 160 

PHE VAL SER GLN VAL MET GLN ALA LEU PRO LEU ASP PRO ALA THR ALA 

165 170 175 

SER ALA LEU GLN ALA ALA PHE PHE LYS LYS ASN LEU SER THR TYR GLN 

180 185 190 

GLN LEU ILE ALA PRO LEU ARG ALA GLU PRO LEU TYR PRO PHE LEU GLN 

195 200 205 

GLN TRP PRO TRP LEU PHE GLY GLU ALA ALA THR ILE PHE THR GLN LEU 

210 215 220 

ALA GLN LEU LEU PRO PRO THR LEU LEU HIS SER ARG LEU LYS PRO LEU 
225 230 235 240 

GLN GLN THR VAL ALA PHE LEU GLN HIS GLN PHE PRO GLN VAL THR ILE 

245 250 255 

THR VAL ASP LEU THR SER GLN PRO PRO GLN SER TYR TYR THR GLY LEU 

260 265 270 

PHE PHE HIS ALA TYR ALA SER ASP SER ARG GLN TYR LEU PHE SER GLY 

275 280 285 

GLY ARG TYR ASP GLN LEU LEU ALA SER PHE GLN GLN ASP LEU LEU PRO 

290 295 300 

ALA VAL GLY LEU ALA PHE ASP VAL ASP ALA LEU SER ASP ILE LEU PRO 
305 310 315 320 

ASP ASP PRO LYS PRO ALA LEU THR LEU VAL TYR GLY ARG PRO SER GLN 

325 330 335 

TRP GLN GLU ALA ALA ALA VAL VAL ALA THR THR PRO HIS ALA GLN LEU 

340 345 350 

CYS LEU VAL ASP SER LEU ALA GLU ALA LYS THR MET ALA GLN LYS TYR 

355 360 365 

HIS ALA LYS LEU ILE ASP LEU SER PRO LYS GLU ALA MET GLN 
370 375 380 



<210> 93 
<211> 418 
<212> PRT 
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<213> LACTOBACILLUS RHAMNOSUS 
<400> 93 

MET ASP VAL THR THR ILE ASP LEU GLU GLN MET GLY ARG ALA ALA LYS 

15 10 15 

ALA ALA ALA THR VAL LEU SER GLN LEU THR THR ALA GLN LYS ASN ALA 

20 25 30 

GLY LEU LEU ALA MET VAL THR ALA LEU GLU THR HIS THR GLU THR ILE 

35 40 45 

LEU GLY ALA ASN HIS GLU ASP LEU LYS ALA ALA ALA SER LEU PRO ALA 

50 55 60 

LYS PHE THR ASP ARG LEU VAL LEU THR ALA GLU ARG ILE ALA ASP MET 
65 70 75 80 

ALA ALA GLY VAL ARG GLN VAL ALA ALA LEU PRO ASP PRO THR ALA GLN 

85 90 95 

THR ASP LYS ALA TRP VAL ASN HIS ALA GLY LEU ASN ILE ALA GLN LYS 

100 105 110 

ARG VAL PRO LEU GLY VAL VAL GLY MET ILE TYR GLU ALA ARG PRO ASN 

115 120 125 

VAL THR VAL ASP ALA ALA ALA LEU THR PHE LYS SER GLY ASN ALA VAL 

130 135 140 

ILE LEU ARG GLY GLY LYS GLU ALA LEU HIS SER ASN LEU ALA LEU ALA 
145 150 155 160 

THR VAL LEU GLN ALA ALA LEU THR ALA GLN GLY LEU PRO LYS ASP ALA 

165 170 175 

ILE GLN LEU ILE THR ASP PRO LYS ARG GLU VAL ALA ASN GLN MET MET 

180 185 190 

HIS LEU ASN GLY TYR ILE ASP VAL LEU ILE PRO ARG GLY GLY ARG GLY 

195 200 205 

LEU ILE LYS ALA VAL VAL GLU GLN ALA THR VAL PRO VAL ILE GLU THR 

210 215 220 

GLY ALA GLY ASN CYS HIS ILE TYR VAL ASP ALA TYR ALA GLN ALA GLN 
225 230 235 240 

MET ALA ILE ASP ILE VAL VAL ASN ALA LYS VAL GLN ARG PRO SER VAL 

245 250 255 

CYS ASN ALA ALA GLU LYS LEU LEU ILE HIS ALA ASP VAL ALA ASN ALA 

260 265 270 

GLN LEU PRO LEU ILE ALA ALA ALA LEU GLN ALA HIS GLY VAL GLU LEU 

275 280 285 

ARG GLY ASP GLU ARG ALA ARG ALA ILE VAL PRO ASN MET GLN ILE ALA 

290 295 300 

THR GLU GLU ASP TRP ASP THR GLU TYR ASN ASP LEU ILE MET ALA VAL 
305 310 315 320 

LYS VAL VAL ASP SER GLU GLU GLU ALA ILE ALA HIS ILE ASN ALA HIS 

325 330 335 

ASN THR LYS HIS SER GLU ALA ILE ILE THR ASP ASN TYR GLN ASN SER 

340 345 350 

GLN GLN PHE LEU GLN GLN VAL ASP ALA ALA VAL VAL TYR VAL ASN ALA 

355 360 365 

SER THR ARG PHE THR ASP GLY PHE GLU PHE GLY PHE GLY ALA GLU ILE 

370 375 380 

GLY ILE SER THR GLN LYS LEU HIS ALA ARG GLY PRO MET GLY LEU ALA 
385 390 395 400 

ALA LEU THR THR ILE LYS TYR GLN VAL LEU GLY ASN GLY GLN VAL ARG 
405 410 415 

GLU GLY 
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<210> 94 
<211> 274 
<212> PRT 

<213> LACTOBACILLUS RHAMNOSUS 
<400> 94 

MET LEU HIS CYS LYS ARG LEU VAL VAL LYS ILE GLY THR SER SER LEU 

15 10 15 

ILE HIS GLN ASN GLY LYS VAL ASN LEU GLN THR ILE ASP ARG LEU ALA 

20 25 30 

TYR THR LEU ALA ALA LEU THR ASN GLN GLY TYR GLU LEU VAL LEU VAL 

35 40 45 

THR SER GLY ALA ILE GLY VAL GLY MET ALA LYS LEU GLY VAL THR VAL 

50 55 60 

ARG PRO ALA GLU ILE ALA GLN GLN GLN ALA LEU ALA ALA ILE GLY GLN 
65 70 75 80 

SER GLU LEU MET THR LEU TYR THR GLN ARG PHE SER ASP TYR GLY ALA 

85 90 95 

LYS ILE GLY GLN LEU LEU LEU THR HIS ASP VAL PHE ASP TYR PRO GLN 

100 105 110 

THR ARG GLN HIS VAL LEU ASP THR ILE ASP ALA LEU LEU LYS ARG GLN 

115 120 125 

VAL MET PRO ILE ILE ASN GLU ASN ASP SER VAL ALA VAL ASP GLU LEU 

130 135 140 

ASP HIS ARG THR THR PHE GLY ASP ASN ASP GLN LEU SER ALA LEU VAL 
145 150 155 160 

ALA LYS GLN ILE GLY ALA ASP LEU LEU VAL VAL LEU SER ASP ILE ASP 

165 170 175 

GLY LEU TYR ASP ARG ASP PRO ASN ARG HIS ALA ASN ALA ALA LEU ILE 

180 185 190 

PRO ALA ILE THR HIS VAL SER ALA LYS VAL LEU ALA GLY ALA GLY GLY 

195 200 205 

SER SER THR ARG PHE GLY THR GLY GLY MET VAL THR LYS LEU LYS ALA 

210 215 220 

ALA GLN VAL MET MET ARG ALA GLY LYS HIS MET VAL LEU THR SER GLY 
225 230 235 240 

ARG ASP PRO ARG ILE ILE LEU ARG VAL VAL ALA GLY GLU SER VAL GLY 

245 250 255 

THR TRP PHE GLY THR GLU LEU GLU PRO VAL PRO SER GLU VAL HIS ALA 
260 265 270 

ALA ASN 



<210> 95 
<211> 332 
<212> PRT 

<213> LACTOBACILLUS RHAMNOSUS 
<400> 95 

MET MET MET LYS LYS ILE LEU MET TYR SER VAL ARG PRO ASP GLU GLN 

15 10 15 

PRO ALA ILE ASP ASP TRP VAL ALA ALA ASN ASP LEU GLN VAL ASP THR 

20 25 30 

ASN THR VAL ALA PHE ASN ALA ASP THR VAL ASP LEU ALA LYS GLY TYR 

35 40 45 

ASP GLY VAL VAL ILE GLN GLN HIS GLY ALA ILE PRO GLU PRO LEU VAL 
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50 55 60 

TYR GLN LYS LEU LYS SER PHE GLY MET LYS GLN LEU THR LEU ARG ILE 
65 70 75 80 

THR GLY TYR ASP ILE VAL ASN LEU ASP ALA ALA THR ALA ASN GLY LEU 

85 90 95 

ALA VAL THR ASN VAL PRO ALA TYR SER PRO ARG SER VAL ALA GLU LEU 

100 105 110 

VAL LEU ALA HIS ALA MET ARG LEU ILE ARG HIS LEU GLY GLU ALA THR 

115 120 125 

ALA ARG GLU ALA LYS ASP ASP TYR SER TRP GLY GLY LEU GLU ALA GLN 

130 135 140 

GLU VAL HIS GLN LEU THR ILE GLY ILE ILE GLY ALA GLY LYS ILE GLY 
145 150 155 160 

SER THR VAL ALA ARG ILE PHE ARG ALA LEU GLY SER THR VAL ILE VAL 

165 170 175 

ALA ASP PRO VAL THR ARG PRO GLU LEU ALA ASP THR VAL ARG TYR VAL 

180 185 190 

ASP LEU ASP THR LEU LEU ALA THR ALA ASP ILE VAL THR VAL HIS THR 

195 200 205 

PRO LEU ASP ASP ILE THR THR HIS MET LEU ASP ALA ALA ALA PHE LYS 

210 215 220 

LYS MET LYS LYS THR ALA TYR LEU ILE ASN ALA ALA ARG GLY PRO ILE 
225 230 235 240 

VAL ASP THR THR ALA LEU ILE GLU ALA LEU GLN ARG GLY GLU VAL ALA 

245 250 255 

GLY ALA ALA LEU ASP THR ILE GLU GLY GLU ALA GLY ILE PHE GLY VAL 

260 265 270 

ASP ARG SER GLN SER GLY VAL ASP ASN THR ASN LEU GLU THR LEU LYS 

275 280 285 

ALA LEU PRO ASN VAL GLU ILE SER PRO HIS ILE GLY PHE TYR THR ASP 

290 295 300 

ALA ALA VAL LYS ASN MET THR TYR ASN LEU LEU ASP ASP VAL LYS THR 
305 310 315 320 

ILE LEU ARG ARG GLY ALA PHE THR ASP GLN VAL ASN 
325 330 

<210> 96 
<211> 275 
<212> PRT 

<213> LACTOBACILLUS RHAMNOSUS 
<400> 96 

LEU THR GLU ALA PRO LEU LYS ILE GLY ILE LEU ASN VAL MET HIS ASP 

15 10 15 

LYS ALA ASP THR LYS THR ARG LEU GLN HIS VAL LEU SER HIS THR ASP 

20 25 30 

ILE PRO VAL GLU LEU HIS PHE TYR TYR PRO MET THR HIS TYR ALA GLY 

35 40 45 

ARG GLU VAL PRO GLU ALA VAL SER SER ILE LEU GLU PRO LEU ASP ILE 

50 55 60 

HIS GLU ALA ALA THR MET ASP GLY PHE ILE ILE THR GLY SER PRO ILE 
65 70 75 80 

GLU THR LEU GLU PHE ASP GLN VAL HIS TYR ILE ALA GLU VAL ARG THR 

85 90 95 

LEU LEU LYS THR LEU GLY GLN HIS VAL PRO ASN GLN MET TYR LEU CYS 

100 105 110 

TRP GLY GLY MET VAL ALA LEU ASN TYR PHE PHE GLY VAL SER LYS LEU 
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115 120 125 

ILE LEU PRO HIS LYS LEU PHE GLY VAL TYR PRO GLN THR ILE LEU GLU 

130 135 140 

PRO HIS PRO PHE LEU LYS GLY LEU LYS GLU GLY PHE LYS SER PRO HIS 
145 150 155 160 

ALA ARG TYR ALA GLU MET ASP VAL ARG ASP ILE ARG ASP ASP PRO ARG 

165 170 175 

LEU THR ILE ASN ALA THR THR THR LYS GLY LYS LEU PHE MET VAL THR 

180 185 190 

GLU PRO THR ASP THR GLN THR PHE ILE PHE SER HIS ILE GLU TYR ASP 

195 200 205 

ARG TRP GLY LEU ASP SER GLU TYR LYS ARG GLU VAL ALA ALA HIS PRO 

210 215 220 

GLU ILE SER TYR LYS ARG ALA LYS HIS TYR TYR HIS HIS LYS ASN ASP 
225 230 235 240 

TYR ASP HIS PRO LYS PHE ASN TRP LYS LYS THR GLN ARG THR ILE PHE 

245 250 255 

ASP ASN TRP VAL ARG HIS ILE ALA ASP HIS ARG ASN GLU ASN ARG SER 

260 265 270 

PRO ILE ILE 
275 



<210> 97 
<211> 730 
<212> PRT 

<213> LACTOBACILLUS RHAMNOSUS 



<400> 97 

MET VAL LYS TYR THR PRO LYS LEU GLY GLN ILE THR TYR TYR LYS ARG 

1 5 10 15 

PHE TYR THR ALA GLN VAL ASP GLU ARG ASP CYS GLY VAL ALA ALA LEU 

20 25 30 

ASN MET LEU LEU LYS TYR ASN GLY SER ASP TYR SER LEU ALA HIS LEU 

35 40 45 

ARG GLU LEU ALA LYS THR ASN GLN ASP GLY THR THR ALA LEU GLY ILE 

50 55 60 

VAL ARG ALA ALA GLU ALA LEU ALA PHE GLU THR LYS PRO VAL GLN ALA 
65 70 75 80 

ASN MET GLN LEU PHE ASP LEU GLU ASP VAL PRO TYR PRO PHE ILE ALA 

85 90 95 

HIS VAL LEU LYS ARG GLY GLU LEU LEU HIS TYR TYR VAL VAL PHE LYS 

100 105 110 

ALA THR ARG THR SER ILE LEU ILE GLY ASP PRO ASP PRO SER VAL ARG 

115 120 125 

MET THR TRP LEU SER ARG GLU VAL PHE GLU LYS GLU TRP SER GLY VAL 

130 135 140 

ALA ILE PHE ILE ALA PRO ALA PRO GLN TYR GLN PRO ARG LYS GLU ASP 
145 150 155 160 

LYS GLY SER LEU PHE ALA PHE VAL PRO MET LEU ALA LYS GLN LYS GLY 

165 170 175 

ILE ILE ALA ASN ILE ILE LEU ALA ALA VAL LEU ILE THR VAL ILE SER 

180 185 190 

ILE VAL GLY SER TYR PHE LEU GLN SER ILE ILE ASP THR TYR ILE PRO 

195 200 205 

ASN ALA MET ARG THR THR MET GLY MET ILE ALA SER GLY LEU LEU VAL 

210 215 220 

ALA TYR LEU LEU GLN ALA VAL LEU THR TYR GLY GLN ASN PHE LEU MET 
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225 230 235 240 

ALA VAL LEU GLY GLN ARG LEU ALA ILE ASP VAL ILE LEU GLY TYR VAL 

245 250 255 

ARG HIS LEU TYR GLU LEU PRO MET SER PHE PHE SER THR ARG ARG THR 

260 265 270 

GLY GLU ILE VAL SER ARG PHE ALA ASP ALA ASN LYS ILE ILE ASP ALA 

275 280 285 

LEU ALA ASN THR ILE MET THR LEU PHE LEU ASP VAL TRP ILE VAL LEU 

290 295 300 

ILE LEU GLY ILE VAL LEU GLY ILE GLN ASN GLY THR LEU PHE LEU VAL 
305 310 315 320 

SER LEU ILE ALA VAL PRO CYS TYR LEU VAL ILE VAL PHE ALA PHE GLN 

325 330 335 

ARG PRO PHE ASP ARG LEU ASN GLN GLU THR MET GLU SER ASN ALA ILE 

340 345 350 

LEU SER SER SER ILE ILE GLU ASP LEU ASN GLY ILE GLU THR ILE LYS 

355 360 365 

SER LEU THR GLY GLU ARG VAL SER TYR GLU ARG VAL ASP ARG GLU PHE 

370 375 380 

LEU THR TYR LEU LYS LYS SER PHE SER TYR THR LYS ALA ASP GLN LEU 
385 390 395 400 

GLN GLN ALA ILE LYS GLY LEU LEU LYS LEU ALA LEU ASN VAL VAL VAL 

405 410 415 

LEU TRP ILE GLY ALA SER LEU VAL ILE ALA ASN ARG MET SER LEU GLY 

420 425 430 

GLN MET LEU THR PHE ASN ALA LEU LEU SER TYR PHE THR ASN PRO LEU 
435 440 445 

- GLU SER ILE ILE ASN LEU GLN PRO LYS LEU GLN MET ALA ARG VAL ALA 
450 455 460 

ASN ASN ARG LEU ASN GLU VAL TYR LEU VAL GLU SER GLU PHE LYS GLU 
465 470 475 480 

GLN ARG HIS LEU THR GLU ARG HIS LEU ILE GLU GLY PRO ILE ARG VAL 

485 490 495 

ARG ASP VAL SER PHE LYS TYR GLY PHE GLY GLN ASP VAL LEU LYS ASN 

500 505 510 

VAL ASN LEU GLU VAL PRO GLU ASN ALA LYS TYR THR ILE VAL GLY MET 

515 520 525 

SER GLY SER GLY LYS SER THR LEU ALA LYS LEU LEU VAL GLY PHE TYR 

530 535 540 

PRO VAL ASP ALA ASP LYS GLY THR ILE THR PHE ASN GLY ILE PRO VAL 
545 550 555 560 

LYS ASP ILE ASN LEU THR THR LEU ARG GLN TYR ILE GLU TYR VAL PRO 

565 570 575 

GLN ASP PRO PHE ILE PHE SER GLY THR VAL LEU GLU ASN LEU THR LEU 

580 585 590 

GLY SER ARG SER ASP VAL SER GLU GLN ASP LEU THR GLN ALA CYS LEU 

595 600 605 

ALA ALA GLU ILE ALA ALA ASP ILE ALA ASN LEU PRO GLN GLN TRP GLN 

610 615 620 

THR LYS LEU SER GLU SER GLY SER ILE LEU SER GLY GLY GLN LYS GLN 
625 630 635 640 

ARG LEU ALA ILE ALA ARG ALA LEU LEU SER PRO ALA LYS VAL LEU ILE 

645 650 655 

PHE ASP GLU SER THR SER SER LEU ASP THR ILE THR GLU ARG LYS ILE 

660 665 670 

VAL ASP ARG LEU LEU ALA MET THR ASP ARG THR ILE ILE PHE VAL ALA 
675 680 685 
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HIS ARG LEU THR ILE ALA ALA LYS THR GLU GLN ILE VAL VAL MET ASP 

690 695 700 

HIS GLY LYS ILE VAL GLU GLN GLY ASP HIS ALA THR LEU LEU ALA GLN 
705 710 715 720 

ASP GLY TYR TYR ALA ARG LEU VAL HIS GLU 
725 730 



<210> 98 
<211> 381 
<212> PRT 

<213> LACTOBACILLUS RHAMNOSUS 



<400> 98 

MET ALA GLY ALA TYR ILE HIS ILE PRO PHE CYS GLU HIS ILE CYS TYR 

15 10 15 

TYR CYS ASP PHE ASN LYS VAL PHE ILE GLU GLY GLN PRO VAL ASP ASP 

20 25 30 

TYR VAL ALA MET LEU LEU LYS GLU MET ARG MET VAL MET ALA GLU HIS 

35 40 45 

PRO GLU GLU LYS ILE GLU THR VAL TYR VAL GLY GLY GLY THR PRO THR 

50 55 60 

THR LEU THR PRO GLN GLN LEU ALA VAL LEU CYS GLN GLY ILE ARG ASP 
65 70 75 80 

ILE LEU HIS PHE ASP HIS GLY GLU PHE THR PHE GLU ALA ASN PRO ASN 

85 90 95 

ASP LEU LEU THR THR ASP LYS LEU GLN VAL LEU TYR ASP PHE GLY VAL 

100 105 110 

ASN ARG LEU SER ILE GLY VAL GLN SER PHE ASN ASP ASP VAL LEU LYS 

115 120 125 

ARG ILE GLY ARG ILE HIS ARG ALA LYS ASP VAL TYR THR ALA ILE GLY 

130 135 140 

ASN ALA ARG LYS VAL GLY PHE ASP ASN LEU SER ILE ASP LEU ILE PHE 
145 150 155 160 

ARG LEU PRO ASP GLN SER ARG ASP ASP PHE LEU ASN SER LEU GLN LYS 

165 170 175 

ALA LEU ALA LEU ASP LEU PRO HIS TYR SER THR TYR SER LEU ILE LEU 

180 185 190 

GLU ARG LYS THR ILE PHE TYR ASN LEU MET ARG GLN ARG LYS LEU ARG 

195 200 205 

LEU PRO THR GLN ASP VAL GLU ALA ASP MET TYR GLN ASP ALA ILE ASP 

210 215 220 

LEU MET GLU ALA HIS GLY ARG HIS GLN TYR GLU ILE SER ASN PHE ALA 
225 230 235 240 

LYS THR GLY TYR GLN CYS ARG HIS ASN LEU LEU TYR TRP GLN ASN ASP 

245 250 255 

LYS TYR PHE GLY PHE GLY ALA GLY ALA PHE GLY TYR LEU GLY ARG ASP 

260 265 270 

ARG TYR HIS ASN TYR GLY PRO ILE LYS GLN TYR LEU ALA PRO LEU HIS 

275 280 285 

ALA ASP HIS LEU PRO VAL LEU ALA HIS HIS LEU VAL PRO VAL SER GLU 

290 295 300 

GLN ILE GLU GLU GLU MET PHE LEU GLY LEU ARG THR MET ALA GLY VAL 
305 310 315 320 

ASN GLU ASP ARG PHE TYR SER ARG TYR HIS MET THR VAL ASP ALA VAL 

325 330 335 

TYR GLY GLU THR VAL PRO GLU LEU GLU SER GLN GLY LEU ILE GLU ARG 
340 345 350 
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GLN ASN GLY TYR ILE ARG LEU THR ASN ARG GLY LYS PHE LEU GLY ASN 

355 360 365 

GLU VAL PHE GLN GLN PHE LEU LEU ASP GLU PRO LEU VAL 
370 375 380 

<210> 99 
<211> 333 
<212> PRT 

<213> LACTOBACILLUS RHAMNOSUS 
<400> 99 

MET THR VAL THR LEU THR ALA GLY GLN PHE LYS HIS LEU GLN LYS LEU 

15 10 15 

SER ASP GLU ASN ASN VAL ILE SER ALA LEU ALA ILE ASP GLN ARG GLY 

20 25 30 

SER LEU LYS LYS MET LEU ALA ALA ALA ALA ASN LYS PRO ALA ASP GLU 

35 40 45 

THR THR ILE VAL ASP PHE LYS LYS ALA VAL SER GLU GLU LEU THR LYS 
50 55 60 

TYR ALA SER SER ILE LEU LEU ASP PRO GLU TYR GLY LEU PRO ALA ALA 

65 70 75 80 

LYS VAL ARG ALA PRO GLN ALA GLY LEU LEU LEU SER TYR GLU LYS THR 

85 90 95 

GLY TYR ASP ALA THR GLU PRO GLY ARG PHE PRO ASP LEU ILE ASP ASN 

100 105 110 

GLN SER ALA LEU ARG ILE LYS ASN GLU GLY GLY ASP ALA VAL LYS PHE 

115 120 125 

LEU LEU TYR ILE ASP PRO ASP GLU PRO ASP SER ILE ASN ASP ARG LYS 

130 135 140 

TYR ALA PHE VAL GLU ARG VAL GLY ALA GLU ALA LYS ALA ASN ASP LEU 
145 150 155 160 

PRO LEU PHE LEU GLU LEU VAL SER TYR ASP GLY LYS THR ASN GLU THR 

165 170 175 

GLY THR ALA ALA TRP ALA LYS ALA LYS PRO GLU LYS VAL ILE LYS ILE 

180 185 190 

THR LYS GLU PHE SER LYS PRO GLN TYR ASN VAL SER VAL LEU LYS VAL 

195 200 205 

GLU VAL PRO VAL ASP GLN LYS PHE VAL GLU GLY PHE THR ASP GLU GLY 

210 215 220 

VAL THR PRO VAL TYR THR LYS GLU GLU ALA ALA LYS TYR TYR LYS ALA 
225 230 235 240 

GLN SER ASP ALA THR ASP LEU PRO PHE ILE PHE LEU SER ALA GLY VAL 

245 250 255 

SER ASN GLU LEU PHE LEU GLU GLU LEU LYS PHE ALA LYS GLU ALA GLY 

260 265 270 

SER THR PHE ASN GLY VAL LEU CYS GLY ARG ALA THR TRP LYS PRO GLY 

275 280 285 

VAL LYS PRO PHE ALA ALA GLU GLY GLU ALA ALA GLY LYS GLN TRP LEU 

290 295 300 

GLU THR GLU GLY LYS ALA ASN ILE ASP ARG LEU ASN LYS VAL LEU ALA 
305 310 315 320 

ASP THR ALA THR PRO TRP THR ASP LYS VAL GLU HIS ALA 
325 330 

<210> 100 
<211> 634 
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<212> PRT 

<213> LACTOBACILLUS RHAMNOSUS 



<400> 100 

MET CYS GLY ILE ILE ALA PHE ALA ASP LYS THR ILE LEU ASN LYS LYS 

15 10 15 

PRO VAL ILE ASN ASN MET MET ASP MET ILE LYS HIS ARG GLY PRO ASN 

20 25 30 

SER SER GLY GLU TYR ILE ASN ASP ASP VAL ALA LEU GLY PHE ARG ARG 

35 40 45 

LEU SER ILE ILE ASP LEU LYS GLY GLY SER GLN PRO ILE LEU ASN GLU 

50 55 60 

ASP GLY THR VAL ALA ILE ILE PHE ASN GLY GLU ILE TYR ASN PHE GLN 
65 70 75 80 

SER ILE ARG LYS ASP LEU ILE ALA ALA GLY HIS VAL PHE LYS THR HIS 

85 90 95 

SER ASP THR GLU VAL LEU LEU HIS GLY TYR GLU GLU TYR GLY ILE GLU 

100 105 110 

GLU LEU LEU LYS LYS ILE ARG GLY MET PHE ALA PHE LEU ILE TRP ASP 

115 120 125 

ASP ASN LYS LYS GLU MET PHE GLY ALA ARG ASP PHE PHE GLY ILE LYS 

130 135 140 

PRO MET TYR TYR TYR HIS ASP GLY ASP THR PHE ILE VAL GLY SER GLU 
145 150 155 160 

ILE LYS ALA PHE LEU LYS HIS PRO LYS PHE LYS LYS GLN LEU ASN LYS 

165 170 175 

GLU ALA LEU LYS PRO TYR LEU THR PHE GLN TYR SER ALA LEU ASP GLU 

180 185 190 

THR PHE PHE LYS GLY VAL TYR ARG ILE PRO GLU GLY HIS TYR PHE THR 

195 200 205 

LEU LYS ASP ASN GLU LEU THR ILE LYS LYS TYR TRP ASP MET ASP PHE 

210 215 220 

LYS ALA ASN ASN LEU SER PHE GLU ASP THR VAL ALA ALA ILE ASP LYS 
225 230 235 240 

SER VAL SER GLU SER VAL ASP ALA HIS ARG ILE SER ASP VAL GLU VAL 

245 250 255 

GLY SER LEU LEU SER SER GLY VAL ASP SER SER TYR ILE THR ALA LEU 

260 265 270 

LEU ARG PRO GLU HIS THR PHE SER ILE GLY PHE ASP ASN LYS LYS TYR 

275 280 285 

HIS GLU GLY VAL ALA ALA LYS GLU LEU SER ASP LYS LEU GLY LEU ASP 

290 295 300 

ASN THR SER ASP ILE VAL THR GLU LYS GLU ALA LEU ASP ASN PHE PRO 
305 310 315 320 

LEU ILE GLN TYR HIS LEU ASP GLU PRO ASP SER ASN PRO SER CYS VAL 

325 330 335 

PRO LEU TYR PHE LEU THR ARG LEU ALA HIS LYS ASP VAL THR VAL ILE 

340 345 350 

LEU SER GLY GLU GLY ALA ASP GLU LEU PHE ALA GLY TYR ALA ASN TYR 

355 360 365 

GLY PHE HIS THR ARG SER HIS ALA ILE ARG VAL PHE ALA ASP GLY LEU 

370 375 380 

ARG LYS LEU PRO ARG GLY VAL LYS TYR ARG ILE ALA HIS GLY LEU LYS 
385 390 395 400 

LYS MET PRO ASN PHE HIS GLY ARG LEU HIS LEU TYR GLU SER THR ALA 

405 410 415 

PRO ALA GLU GLU PHE PHE ILE GLY GLU ALA LEU VAL PHE HIS GLU GLY 
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420 425 430 

GLN ALA ASP GLU ILE LEU GLN PRO GLU PHE ARG GLN SER LYS SER VAL 

435 440 445 

ARG ASP ILE VAL THR GLU SER TYR LYS LYS VAL ARG HIS TYR ASP ASP 

450 455 460 

GLU VAL LYS LYS MET GLN TYR LEU ASP ILE HIS GLN PHE MET PRO LYS 
465 470 475 480 

ASP ILE LEU LEU LYS ALA ASP LYS LEU SER MET ALA ASN SER MET GLU 

485 490 495 

LEU ARG VAL PRO PHE LEU ASP LYS GLU VAL ALA LYS VAL ALA ALA GLY 

500 505 510 

ILE PRO THR LYS TYR LEU ILE ASN SER HIS ASN SER LYS TYR ALA LEU 

515 520 525 

ARG GLU ALA ALA ASN ARG HIS LEU PRO GLU GLU TRP ALA SER ARG GLU 

530 535 540 

LYS LEU GLY PHE PRO VAL PRO VAL LYS GLN TRP LEU GLU ASP GLU PRO 
545 550 555 560 

PHE TYR LYS LYS VAL ARG GLU THR PHE GLU GLN ASP TRP VAL LYS GLU 

565 570 575 

PHE PHE ASP GLN ASP ALA ILE LEU ASP ILE LEU ASP LYS THR TYR ARG 

580 585 590 

LYS GLU ARG ASN ASP ARG ARG LYS VAL TRP THR ILE TYR THR PHE LEU 

595 600 605 

VAL TRP TYR LYS VAL TYR PHE ILE ASP ASP GLU ILE PRO HIS TYR VAL 

610 615 620 

ALA ASP SER ASN LYS GLU LYS LEU GLU ALA 
625 630 



<210> 101 
<211> 347 
<212> PRT 

<213> LACTOBACILLUS RHAMNOSUS 



<400> 101 

MET GLN ALA VAL LEU GLU ASN GLY PRO LYS GLN ILE GLU ILE LYS SER 

15 10 15 

PHE PRO ASP PRO VAL ILE GLN GLY ASP GLU ILE LEU MET LYS ILE ARG 

20 25 30 

ALA ASN GLY LEU CYS GLN ASN ASP VAL ARG ASP TYR THR GLY ASP THR 

35 40 45 

LYS TRP THR TYR PRO ARG VAL GLY GLY HIS GLU PHE SER GLY GLU ILE 

50 55 60 

ILE ALA VAL GLY ASN ALA VAL ASN PRO LYS HIS PHE GLN VAL GLY ASP 
65 70 75 80 

HIS VAL VAL LYS TYR ILE LEU PRO ASN CYS GLY GLU CYS TYR TYR CYS 

85 90 95 

LYS THR GLY ARG PRO ASN LEU CYS THR GLU ILE TYR SER SER PRO THR 

100 105 110 

PHE HIS ASN ASP TYR GLY ILE SER GLY PHE TRP GLY MET SER GLN LEU 

115 120 125 

MET ALA VAL LYS THR THR ASP LEU PHE LYS TYR PRO HIS THR THR SER 

130 135 140 

PHE LEU ASP MET ALA PHE THR GLU PRO LEU GLY CYS VAL ILE ASN SER 
145 150 155 160 

VAL GLU ARG ALA ASN VAL GLN LEU GLY GLN ASP ALA LEU VAL ILE GLY 

165 170 175 

GLY GLY VAL MET GLY LEU LEU HIS VAL MET THR LEU LYS LEU LYS GLY 
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180 185 190 

ALA ARG VAL LEU VAL SER GLU PRO ASN GLU ASN ARG ARG ARG LEU ALA 

195 200 205 

LEU GLU LEU GLY ALA ASP PHE VAL PHE ASP PRO MET GLN LYS ASP PRO 

210 215 220 

VAL ALA LEU VAL LYS ASN GLU THR ASP GLY ARG GLY ALA ASP VAL VAL 
225 230 235 240 

PHE ASN THR THR ALA VAL PRO ALA ILE ALA LYS GLN ALA ILE ALA PHE 

245 250 255 

THR ALA ASN GLY GLY GLN THR PHE MET PHE SER SER MET HIS PRO ASP 

260 265 270 

ASP PRO VAL SER ILE ASP LEU GLY ALA VAL HIS ALA HIS GLU LYS PHE 

275 280 285 

ILE LYS GLY THR VAL SER PRO THR ARG GLU THR TYR PHE ARG ALA THR 

290 295 300 

GLN LEU ILE SER LYS LYS ALA LEU ASN LEU ARG PRO LEU LEU ASP LYS 
305 310 315 320 

THR PHE PRO TYR THR ASP ALA GLU SER ALA PHE GLN TYR ALA MET LEU 

325 330 335 

PRO GLU THR LEU LYS THR MET VAL THR PHE ASP 
340 345 

<210> 102 
<211> 183 
<212> PRT 

<213> LACTOBACILLUS RHAMNOSUS 



<400> 102 

MET LEU VAL VAL SER SER TYR TRP SER GLN ARG GLN ALA GLU VAL SER 

15 10 15 

GLN ARG GLN ALA ILE VAL ASP LYS LYS ALA ALA GLU LYS ALA LYS LYS 

20 25 30 

GLU ALA PHE ILE LYS ARG LEU VAL PRO THR ALA GLN ALA MET GLN LYS 

35 40 45 

GLN TYR GLY VAL LEU THR SER ILE THR LEU ALA GLN ALA ILE LEU GLU 

50 55 60 

SER ASP TRP GLY THR SER THR LEU ALA LYS ASP TYR HIS ASN LEU PHE 
65 70 75 80 

GLY ILE LYS GLY THR ASP PRO ALA THR THR LYS VAL LEU ARG THR LYS 

85 90 95 

GLU TYR VAL ASN ASP LYS TRP ILE THR VAL ASP GLY ARG PHE ARG VAL 

100 105 110 

TYR SER ASP ASP ALA ALA SER ILE ARG ASP HIS ALA LEU LEU PHE VAL 

115 120 125 

ASN GLY THR ASP TRP ASN PRO GLN GLN TYR ALA THR VAL ARG ALA ALA 

130 135 140 

LYS ASP TYR LYS THR ALA ALA SER ALA LEU GLN THR ASP GLY TYR ALA 
145 150 155 160 

THR ASP PRO ASP TYR PRO GLN LYS LEU ILE HIS LEU ILE GLU ALA TRP 

165 170 175 

ASN LEU THR GLN TYR ASP ASN 
180 

<210> 103 
<211> 1222 
<212> PRT 
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<213> LACTOBACILLUS RHAMNOSUS 
<400> 103 

MET VAL ASP TYR VAL ASN PRO GLY LEU ASN GLU HIS LYS PRO ASP LEU 

15 10 15 

ALA TRP ALA LYS GLU TYR ALA LYS ARG VAL LYS THR ASP ASN THR GLY 

20 25 30 

PHE LYS ASN ASP THR GLU ARG GLN LEU TYR ASN LYS ILE LYS VAL VAL 

35 40 45 

ILE SER ASP GLU VAL GLY VAL GLY SER PHE GLY LYS ASP MET VAL THR 

50 55 60 

ASP SER SER LEU ARG ASN ALA ILE THR ALA ALA GLY TYR HIS TYR SER 
65 70 75 80 

THR GLU ASP ASP SER ALA LYS ASN PHE THR ALA LEU ALA ASP LYS TYR 

85 90 95 

ASP LYS GLU VAL TRP ASN SER GLU ALA GLN ALA THR PHE GLY ASN SER 

100 105 110 

ASP TYR TRP PRO ASN SER GLY THR GLY ILE GLY GLY ALA GLY SER SER 

115 120 125 

LEU GLU MET ALA ASN THR ILE VAL LYS GLY PHE THR ASP SER ARG ARG 

130 135 140 

THR ASN PHE ILE TYR GLN PRO ALA ILE ALA ALA PHE TYR GLU GLY GLY 
145 150 155 160 

GLN TYR SER SER LYS SER VAL LEU GLN ALA THR ASP PRO TRP SER GLY 

165 170 175 

TRP THR ASN SER ASP VAL ALA ILE ASP VAL LEU ALA GLN PHE SER LYS 

180 185 190 

PHE ALA LYS LEU GLY TRP GLU ASN SER ASP ASN THR SER GLY ILE TRP 

195 200 205 

ARG ALA VAL SER GLN ALA SER VAL SER THR ALA THR GLY SER ASN ASN 

210 215 220 

VAL ASN GLY ARG ASN GLY LEU ALA ASN TYR LEU THR LEU ALA SER PRO 
225 230 235 240 

ASP LYS LYS ASP PHE SER THR VAL ILE VAL ASN ASP SER LYS TYR THR 

245 250 255 

LYS HIS TYR GLN ILE SER ALA SER ASN MET ALA TYR LYS GLY THR PRO 

260 265 270 

THR LEU GLU GLU TRP GLU THR ARG ALA ALA ASP THR THR ALA LYS ASP 

275 280 285 

ALA TYR ASP SER ASN TYR LEU LYS HIS VAL GLY ASP VAL GLN ALA ASP 

290 295 300 

SER LYS GLY VAL TYR THR VAL THR VAL LYS PRO PHE SER ILE LYS THR 
305 310 315 320 

VAL THR THR LEU ASP LYS ALA LYS ASP SER ASP LEU ASN GLN GLY ILE 

325 330 335 

SER ALA SER SER ASN LYS GLN ARG THR VAL LEU ASP THR ASP THR ASN 

340 345 350 

GLY LYS GLY THR ASP THR SER ASP THR THR LEU TYR ALA ASP ASN PHE 

355 360 365 

GLU TYR GLY GLY LYS LYS VAL ALA THR LEU ASN ALA ASP GLY THR SER 

370 375 380 

ASN ALA ALA LYS THR GLU ASP PHE ILE THR SER ARG GLY GLY ASP GLU 
385 390 395 400 

GLY PHE TYR PRO LEU TYR THR PHE ASN ARG ASN GLY THR LEU GLU GLY 

405 410 415 

TYR LYS THR THR ASN ALA LYS SER GLY HIS TYR VAL LEU ARG GLN GLN 
420 425 430 
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LEU ASP SER THR VAL VAL GLU PRO GLY GLY ALA TRP ASN ASP GLY ASP 

435 440 445 

ALA LEU ALA TRP ILE GLY ASP ASN ARG TRP MET ASN TYR LYS ALA SER 

450 455 460 

THR ASP VAL SER PHE GLU ASP LYS GLY THR HIS GLY SER ALA ASN TYR 
465 470 475 480 

ALA SER ILE GLY ALA ARG GLN GLN ALA ASP SER GLY PRO ALA ALA TYR 

485 490 495 

LEU LYS PHE TRP GLN ASP GLY GLY TRP SER LEU HIS ILE GLY SER GLN 

500 505 510 

SER VAL ALA SER GLY ASN ILE ALA THR GLY GLN GLY GLY THR LYS ILE 

515 520 525 

SER GLY PHE ASP THR THR ASN THR ALA TRP HIS ASN ILE ALA ILE GLN 

530 535 540 

ALA ALA GLY ASN THR ILE THR ALA SER ILE ASP GLY GLN LYS VAL ALA 
545 550 555 560 

ASP GLY LYS VAL THR SER GLU LEU SER GLY ARG VAL THR LEU GLY SER 

565 570 575 

GLY TYR PHE HIS THR ASP PHE ASP ASN LEU LYS VAL GLU THR VAL LYS 

580 585 590 

GLY TYR THR PRO TYR TYR SER GLN GLN ILE ASP ASP LEU GLU MET TYR 

595 600 605 

ASP THR SER ALA THR PRO LYS GLN GLN LEU VAL TYR ASN ASP GLN TRP 

610 615 620 

THR HIS GLU THR GLY GLN GLY MET TYR LEU ARG ASP ARG THR VAL SER 
625 630 635 640 

LYS ASN THR GLY ALA GLY ALA THR LEU THR TYR THR PHE THR GLY THR 

645 650 655 

GLY LEU ASP ILE CYS GLY ASN ASN ASP GLY SER ALA LYS LEU ASP VAL 

660 665 670 

THR VAL ASP GLY LYS GLN VAL ALA THR ASP ALA ALA THR ASN LYS ALA 

675 680 685 

ASP ASN LEU GLY GLN THR TYR THR LEU ARG ASN LEU LYS TYR GLY GLN 

690 695 700 

HIS THR VAL THR PHE THR VAL LYS SER GLY THR LEU ALA VAL ASP TYR 
705 710 715 720 

VAL GLY VAL VAL PRO SER ASP THR ILE ALA ASP PHE SER LYS LEU GLN 

725 730 735 

THR ALA TYR ASP LYS VAL LYS ASP VAL THR ASN ALA ASP ASN LYS TYR 

740 745 750 

THR SER SER SER TRP THR SER PHE GLN LYS VAL LEU LEU ALA ALA LYS 

755 760 765 

ASN VAL LEU ALA ASP THR THR ALA SER GLN ASN ASP ILE ASP THR ALA 

770 775 780 

LEU LYS ASN LEU ASN THR ALA TYR ALA ALA LEU ALA LEU ASN PRO ASP 
785 790 795 800 

LYS THR LYS LEU GLN ALA ALA TYR ASP LYS ALA LYS ALA VAL THR ASN 

805 810 815 

PRO SER ASP LYS TYR THR ALA ALA SER TRP LYS VAL PHE GLN THR ALA 

820 825 830 

LEU THR ASP ALA GLN ASP VAL LEU ALA ASN ALA ASN ALA THR GLN ASN 

835 840 845 

ASP VAL ASP SER ALA LEU GLU ASN LEU ASN GLN ALA ALA SER ASP LEU 

850 855 860 

VAL LEU ASN PRO ALA LYS PRO ASP LYS THR LYS LEU GLN ALA ALA TYR 
865 870 875 880 

ASP LYS ASN LYS THR VAL THR ASN PRO ASP ASP LYS TYR THR SER GLU 
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885 890 895 

SER TRP GLN ALA PHE GLN THR ALA LEU SER ASP ALA GLN LYS VAL LEU 

900 905 910 

THR ASP THR ASN ALA THR GLN ASP SER LEU ASP THR THR LEU GLN LYS 

915 920 925 

LEU ASN ASN ALA TYR ALA GLY LEU LYS LEU ASN SER GLN LYS PRO ASP 

930 935 940 

LYS SER ALA LEU GLN THR ALA TYR ASP LYS ASP SER THR VAL THR ASN 
945 950 955 960 

GLN ALA ASN LYS TYR THR THR ALA SER TRP THR THR PHE GLN SER ALA 

965 970 975 

LEU ALA ASN ALA LYS LYS VAL LEU ALA ASP THR ASP ALA VAL GLN ALA 

980 985 990 

ASP VAL ASP THR ALA LEU GLN LYS LEU ASN ASN ALA TYR ASP GLY LEU 

995 1000 1005 

THR LEU SER PRO ASP LYS SER ALA LEU GLN THR VAL LEU THR GLU ALA 

1010 1015 1020 

GLN THR LEU SER HIS SER ALA VAL THR GLY ASP HIS GLU GLY ASN TYR 
1025 1030 1035 1040 

PRO ALA ASP ALA LEU LYS THR LEU GLN VAL ALA ILE ASP THR ALA LYS 

1045 1050 1055 

LYS VAL ALA ASP ASN PRO ASP ALA SER LYS ASN ASP ILE ASP THR ALA 

1060 1065 1070 

ALA SER THR LEU LYS GLN ALA VAL THR ALA PHE LYS GLN THR ILE VAL 

1075 1080 1085 

THR VAL ASN ARG ASP GLN LEU THR GLN LEU VAL THR GLU SER GLN THR 

1090 1095 1100 

LEU ARG ALA ASP ASP TYR THR ARG ASN SER TRP THR PRO TYR GLN GLN 
1105 1110 1115 1120 

ALA VAL ALA ALA ALA GLN LYS LEU LEU ALA GLY LYS PRO SER GLN GLN 

1125 1130 1135 

GLU LEU ASP THR ALA ALA THR ALA LEU LYS LYS ALA LYS THR SER LEU 

1140 1145 1150 

VAL ALA ALA PRO THR GLY LYS LEU PRO SER THR GLY ASP ALA SER SER 

1155 1160 1165 

GLU SER ALA SER SER SER GLU GLU THR ALA SER SER SER THR ALA LYS 

1170 1175 1180 

TYR PRO SER THR GLY GLU SER GLN LEU SER LEU ALA VAL THR MET ALA 
1185 1190 1195 1200 

ALA VAL VAL PHE LEU ILE GLY ILE SER GLY PHE ALA TRP PHE LEU HIS 

1205 1210 1215 

GLN LYS GLY LYS ALA LYS 
1220 



<210> 104 
<211> 874 
<212> PRT 

<213> LACTOBACILLUS RHAMNOSUS 



<400> 104 

MET ALA LYS GLY ARG LEU SER ARG PRO ARG ARG LEU THR LEU ARG LEU 

15 10 15 

LEU PRO ARG TRP VAL ALA LEU THR HIS LYS ARG ASN TRP CYS MET LEU 

20 25 30 

VAL ALA THR HIS PHE TYR GLN LEU PHE GLN PRO LYS HIS TYR ASP LEU 

35 40 45 

TYR LEU ASP ILE ASN ARG GLU THR LYS LYS ILE SER GLY LYS THR THR 
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50 55 60 

ILE THR GLY ASP ALA LYS GLN THR GLU ILE ALA VAL HIS GLN LYS TYR 
65 70 75 80 

LEU THR VAL SER ALA VAL GLN ALA ASP GLY LYS ASP VAL PRO PHE THR 

85 90 95 

VAL ASP ASP PRO ALA GLU ALA VAL ARG ILE THR LEU PRO GLN ALA GLY 

100 105 110 

LYS VAL THR LEU THR LEU THR TYR THR ALA PRO LEU THR ASP THR MET 

115 120 125 

MET GLY ILE TYR PRO SER TYR TYR GLU VAL ASP GLY VAL LYS LYS GLN 

130 135 140 

ILE ILE GLY THR GLN PHE GLU THR THR ALA ALA ARG GLN ALA PHE PRO 
145 150 155 160 

SER VAL ASP GLU PRO GLU ALA LYS ALA THR PHE ASP LEU ALA ILE LYS 

165 170 175 

PHE ASP GLU HIS PRO GLY GLU THR ILE ILE SER ASN MET PRO GLU VAL 

180 185 190 

ARG GLU GLU ASN GLY VAL HIS TYR PHE ASP THR THR VAL ARG MET SER 

195 200 205 

THR TYR LEU ILE ALA PHE ALA PHE GLY GLU LEU GLN ASN LYS GLN THR 

210 215 220 

THR THR LYS SER GLY VAL LYS ILE GLY VAL PHE ALA THR LYS ALA HIS 
225 230 235 240 

GLN PRO ASN GLU LEU ASP PHE ALA LEU ASP ILE ALA LYS ARG SER ILE 

245 250 255 

GLU PHE TYR GLU ASP PHE TYR GLN THR PRO TYR PRO LEU PRO HIS SER 

260 265 270 

TRP GLN LEU ALA LEU PRO ASP PHE SER ALA GLY ALA MET GLU ASN TRP 

275 280 285 

GLY LEU VAL THR TYR ARG GLU ALA LEU LEU THR LEU ASP PRO ASP ASN 

290 295 300 

THR SER LEU GLU THR LYS GLN ARG VAL ALA THR VAL ILE ALA HIS GLU 
305 310 315 320 

LEU ALA HIS GLN TRP PHE GLY ASP LEU VAL THR MET LYS TRP TRP ASP 

325 330 335 

ASP LEU TRP LEU ASN GLU SER PHE ALA ASN MET MET GLU TYR VAL ALA 

340 345 350 

VAL ASP ALA LEU GLN PRO ASP TRP HIS ILE TRP GLU THR PHE GLN THR 

355 360 365 

LEU GLU VAL PRO MET ALA LEU GLN ARG ASP ALA THR ASP GLY VAL GLN 

370 375 380 

SER VAL HIS VAL GLN VAL GLU ASP PRO ALA GLU ILE ASP SER LEU PHE 
385 390 395 400 

ASP SER ALA ILE VAL TYR ALA LYS GLY ALA ARG MET LEU VAL MET VAL 

405 410 415 

ARG SER LEU ILE GLY ASP ASP ALA LEU ARG ALA GLY LEU LYS ALA TYR 

420 425 430 

PHE GLU ALA HIS HIS PHE GLY ASN ALA ALA GLY ALA ASP LEU TRP ALA 

435 440 445 

ALA LEU GLY LYS ALA ALA LYS LEU ASP VAL GLY THR ILE MET GLN SER 

450 455 460 

TRP LEU GLU GLN PRO GLY TYR PRO VAL VAL THR ALA ALA VAL VAL ASP 
465 470 475 480 

GLY LYS LEU THR LEU SER GLN GLN GLN PHE PHE ILE GLY ALA GLY LYS 

485 490 495 

ASP ALA GLY ARG GLN TRP GLN ILE PRO LEU ASN SER ASN TYR ALA ALA 
500 505 510 
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ALA PRO GLN ILE PHE ALA ASP LYS GLN VAL THR LEU GLY ASP TYR THR 

515 520 525 

GLN LEU ARG GLU ALA SER GLY GLN PRO PHE ARG VAL ASN VAL GLY ASN 

530 535 540 

ASN SER HIS PHE ILE VAL LYS TYR ASP ALA THR LEU LEU ALA ASP ILE 
545 550 555 560 

LEU ALA HIS LEU ASP GLN LEU ASN ALA ILE ASP GLN ARG GLN VAL LEU 

565 570 575 

GLN ASP LEU ARG LEU LEU ALA GLU GLY ARG GLN ASN ALA TYR ALA ASP 

580 585 590 

ILE VAL SER LEU LEU PRO ARG PHE ALA GLN SER HIS SER ALA ILE VAL 

595 600 605 

ILE ASN ALA LEU TYR ARG VAL ALA ASN ASP LEU LYS GLN PHE VAL ASN 

610 615 620 

PRO ASP SER ALA GLU GLU THR GLN LEU LYS THR PHE PHE ASN GLN LEU 
625 630 635 640 

SER ALA ASP GLN PHE LYS ARG LEU GLY TRP THR PRO LYS VAL GLY GLU 

645 650 655 

SER ASN ASP ASP GLN LEU THR ARG PRO TYR ILE LEU SER MET ALA LEU 

660 665 670 

TYR ALA LYS ASN LYS ASP ALA ILE ALA GLN GLY HIS ASP LEU PHE THR 

675 680 685 

ALA ASN LYS ASP HIS LEU LEU GLN LEU PRO ALA ASP VAL ARG MET PHE 

690 695 700 

VAL LEU GLN ASN GLU VAL LYS ASN PHE GLY SER ALA THR LEU PHE ASP 
705 710 715 720 

GLN LEU LEU THR ALA TYR LYS GLN THR THR ASP SER SER TYR LYS ALA 

725 730 735 

ASP ILE LEU ALA ALA LEU THR SER THR PRO ASP ALA ALA LEU ILE ALA 

740 745 750 

LYS ILE VAL ASP GLN PHE GLU ASN ALA ASP THR ILE LYS PRO GLN ASP 

755 760 765 

LEU ARG SER TRP PHE ARG GLY VAL LEU SER ASN HIS ALA GLY GLU GLN 

770 775 780 

ALA ALA TRP ASP TRP VAL ARG ASN GLU TRP ALA TRP LEU GLU LYS THR 
785 790 795 800 

VAL GLY GLY ASP MET GLU PHE THR THR TYR ILE THR VAL ILE ALA GLY 

805 810 815 

ILE PHE ARG THR THR GLN ARG LEU ASP GLU PHE LYS LYS PHE PHE GLU 

820 825 830 

PRO LYS LEU PRO THR PRO GLY LEU THR ARG GLU ILE THR MET ASP THR 

835 840 845 

SER VAL ILE ALA SER ARG VAL ASP LEU ILE GLN ALA GLU GLN GLN ALA 

850 855 860 

VAL TYR GLU ALA VAL ALA LYS ALA ILE LYS 
865 870 



<210> 105 
<211> 390 
<212> PRT 

<213> LACTOBACILLUS RHAMNOSUS 



<400> 105 

MET LYS ILE GLY ILE ASP ALA ILE GLU MET ASP THR PRO ASP PHE TYR 

15 10 15 

VAL ASP LEU VAL LYS LEU ALA LYS VAL ARG GLY ASP ASP PRO ASN LYS 
20 25 30 
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TYR THR ILE GLY ILE GLY GLN ASP GLU GLN ALA VAL PRO PRO SER SER 

35 40 45 

GLN ASP ILE VAL THR LEU GLY ALA ASN ALA ALA ALA LYS VAL LEU THR 

50 55 60 

PRO ALA SER ARG ALA SER LEU GLY MET ILE LEU VAL GLY THR GLU SER 
65 70 75 80 

GLY VAL ASP ALA SER LYS SER ALA ALA LEU PHE ILE HIS ASP LEU LEU 

85 90 95 

VAL LEU PRO GLU TRP VAL ARG ALA VAL GLU LEU LYS GLU ALA CYS TYR 

100 105 110 

GLY GLY THR ALA ALA LEU MET MET ALA ARG ASP TYR VAL ALA SER HIS 

115 120 125 

PRO ASP LYS SER VAL LEU VAL ILE ALA ALA ASP ILE ALA ARG TYR GLY 
130 135 140 

LEU ALA THR ALA GLY GLU VAL THR GLN GLY ALA GLY ALA VAL ALA MET 
145 150 155 160 

ILE VAL LYS ALA ASP PRO ARG LEU LEU THR ILE GLU PRO ASP SER VAL 
165 170 175 

TYR ARG SER ALA SER ILE ASN ASP PHE TRP ARG PRO VAL TYR GLN ASP 

180 185 190 

THR ALA LEU ALA GLN GLY LYS TYR SER THR GLU GLN TYR LEU ALA PHE 

195 200 205 

PHE LYS THR VAL TRP GLU ARG TYR GLN ALA ASP HIS HIS LEU SER ALA 

210 215 220 

HIS ASP PHE ALA ALA MET THR PHE HIS LEU PRO TYR THR LYS MET GLY 
225 230 235 240 

LYS LYS ALA LEU ASP LEU VAL LEU PRO THR THR ASP ASP ALA SER ALA 

245 250 255 

GLN ARG LEU LYS ASN ARG PHE GLU ALA SER THR ARG TYR CYS ARG ARG 

260 265 270 

ILE GLY ASN ILE TYR THR GLY SER LEU TYR LEU GLY LEU LEU SER LEU 

275 280 285 

LEU ASP HIS ASP THR THR LEU GLN ALA GLY ASP ARG ILE GLY LEU PHE 

290 295 300 

SER TYR GLY SER GLY ALA VAL ALA GLU PHE PHE SER GLY ILE LEU GLN 
305 310 315 320 

PRO GLN PHE LYS GLU GLN LEU HIS ALA ALA GLU HIS ALA GLN GLN LEU 

325 330 335 

THR LYS ARG GLN GLU LEU PRO VAL PRO GLU TYR GLU ALA ALA PHE SER 

340 345 350 

ASP LYS VAL PRO TYR ASP ALA ASP ASP TYR ARG PRO ASP PRO ALA TYR 

355 360 365 

TYR ARG GLY GLN PHE ILE LEU THR GLY VAL ILE GLY GLN GLU ARG HIS 

370 375 380 

TYR GLU LYS HIS GLN SER 
385 390 

<210> 106 
<211> 651 
<212> PRT 

<213> LACTOBACILLUS RHAMNOSUS 
<220> 

<221> VARIANT 
<222> (1) . . . (651) 



141 



<223> XAA = ANY AMINO ACID 
<400> 106 

MET PRO LYS ILE HIS GLN LEU SER ALA THR LEU SER ASN GLN ILE ALA 

15 10 15 

ALA GLY GLU VAL ILE GLU ARG PRO ALA SER VAL VAL LYS GLU LEU VAL 

20 25 30 

GLU ASN SER ILE ASP ALA PRO SER XAA THR GLN ILE ASP VAL LYS VAL 

35 40. 45 

SER ALA ALA GLY LEU GLN THR ILE HIS VAL SER ASP ASN GLY ILE GLY 

50 55 60 

ILE ASP PRO ASP ASP VAL ALA THR ALA PHE LEU ARG HIS ALA THR SER 
65 70 75 80 

LYS ILE LEU THR THR ARG ASP LEU PHE ASN VAL HIS SER LEU GLY PHE 

85 90 95 

ARG GLY GLU ALA LEU ALA SER ILE ALA ALA VAL ALA ASP VAL THR LEU 

100 105 110 

THR THR ALA THR ASP ALA GLY ILE GLY ALA LYS ILE HIS VAL LYS GLY 

115 120 125 

GLY GLN VAL GLU SER GLN THR THR ALA ALA HIS ARG ARG GLY THR ASP 

130 135 140 

VAL GLU VAL SER ASP LEU PHE PHE ASN THR PRO ALA ARG LEU LYS TYR 
145 150 155 160 

MET LYS SER GLN GLN THR GLU LEU GLY LYS ILE VAL ASP ILE VAL SER 

165 170 175 

ARG LEU ALA LEU ALA ASN PRO LYS ILE ALA PHE THR VAL SER HIS ASP 

180 185 190 

GLY ASN MET MET VAL ARG THR ALA GLY GLN GLY ASP LEU ARG GLN THR 

195 200 205 

LEU ALA GLY ILE TYR GLY LEU PRO VAL ALA ARG SER MET VAL ASP PHE 

210 215 220 

GLN ALA GLU ASP LEU ASP PHE LYS VAL SER GLY LEU THR SER LEU PRO 
225 230 235 240 

GLU THR THR ARG ALA SER ARG ASN TYR LEU SER LEU VAL VAL ASN GLY 

245 250 255 

ARG TYR ILE LYS ASN PHE GLN LEU THR LYS ALA VAL ILE ALA GLY TYR 

260 265 270 

GLY SER LYS LEU MET VAL GLY ARG TYR PRO MET GLY VAL ILE SER ILE 

275 280 285 

GLN MET ASP ALA ALA LEU VAL ASP VAL ASN VAL HIS PRO THR LYS ALA 

290 295 300 

GLU VAL ARG LEU SER LYS GLU ASP GLN LEU SER HIS LEU LEU SER GLU 
305 310 315 320 

ALA ILE ARG ALA ARG LEU ALA LYS GLU ASN LEU ILE PRO ASP ALA MET 

325 330 335 

ASP ASN LEU PRO LYS ARG GLU ARG TYR ASP LEU ASP GLN LEU GLU LEU 

340 345 350 

THR LEU ASN LYS ILE SER LEU LYS THR THR ALA VAL PRO ASN GLN GLY 

355 360 365 

ALA GLU VAL ARG GLU ASN ALA ASP THR ASN THR VAL ASN THR PRO THR 

370 375 380 

SER GLN PRO ALA ALA GLN THR GLU ALA ALA VAL ASP LEU THR ILE ASN 
385 390 395 400 

ASP LEU ASP ASP ARG PRO ILE PHE ASP GLU PRO GLN ARG LEU ALA ALA 

405 410 415 

TRP ASP GLN ARG TYR GLN THR LEU ASP ALA ASN VAL ALA PRO ALA LEU 
420 425 430 
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VAL GLU ASP ALA ALA ALA SER ASP LEU LYS ARG PRO GLU PRO THR GLU 

435 440 445 

ARG PHE PRO ASP LEU THR TYR LEU ALA GLN VAL HIS GLY THR TYR LEU 

450 455 460 

LEU ALA GLU SER GLY ASP GLY LEU TYR ILE LEU ASP GLN HIS ALA ALA 
465 470 475 480 

GLN GLU ARG VAL ASN TYR GLU PHE TYR ARG GLN ALA ILE GLY GLU VAL 

485 490 495 

SER ASN ASP GLN GLN HIS LEU LEU VAL PRO ILE VAL LEU ASP TYR SER 

500 505 510 

ALA ALA ASP ALA ILE ASN ILE ARG THR HIS ARG ASP VAL LEU GLU ALA 

515 520 525 

VAL GLY LEU TYR LEU GLU ASP PHE GLY GLN ASN SER PHE VAL VAL GLU 

530 535 540 

HIS HIS PRO THR TRP PHE LYS ALA GLY GLN GLU GLU ASP THR ILE LYS 
545 550 555 560 

GLU MET VAL ASP TRP VAL LEU ARG ASP GLY LYS ILE SER VAL ALA ALA 

565 570 575 

PHE ARG GLU LYS THR ALA ILE MET MET SER CYS LYS ARG ALA ILE LYS 

580 585 590 

ALA ASN HIS HIS LEU ASP ASP GLN GLN ALA ARG ALA LEU LEU GLN LYS 

595 600 605 

LEU PRO GLN CYS GLU ASN PRO PHE ASN CYS PRO HIS GLY ARG PRO VAL 

610 615 620 

LEU VAL HIS PHE SER ASN THR ASP LEU GLU LYS MET PHE LYS ARG ILE 
625 630 635 640 

GLN ASP SER HIS GLU SER GLY GLU MET GLN ALA 
645 650 



<210> 107 
<211> 387 
<212> PRT 

<213> LACTOBACILLUS RHAMNOSUS 



<400> 107 

MET ALA LEU VAL ASP ARG MET ASN HIS GLU VAL ARG GLN LEU LYS PRO 

15 10 15 

SER ASP ILE LEU GLN PHE ASN ALA GLU ILE SER GLY ILE GLU GLY ILE 

20 25 30 

VAL LYS LEU THR LEU GLY GLU PRO ASP PHE PRO THR PRO GLU HIS VAL 

35 40 45 

LYS ALA ALA GLY ILE GLN SER ILE GLU ASN ASP GLU SER HIS TYR THR 

50 55 60 

GLN SER LYS GLY LEU PRO GLY LEU ARG ALA THR ALA SER HIS TYR LEU 
65 70 75 80 

ALA THR LYS TYR LYS THR SER TYR ASP PRO GLU THR GLN ILE LEU ILE 

85 90 95 

THR ALA GLY ALA THR GLY GLY ILE TYR SER SER LEU THR ALA MET LEU 

100 105 110 

ASN LYS GLY ASP THR VAL ILE ILE PRO THR PRO ILE PHE PRO LEU TYR 

115 120 125 

ILE PRO ILE VAL LEU LEU ASN GLY ALA LYS PRO ILE PHE ILE ASP THR 

130 135 140 

SER ALA ASP GLY PHE ILE LEU LYS PRO GLU LYS LEU GLN GLN ALA ILE 
145 150 155 160 

GLU ALA ASN ARG ASP THR VAL LYS ALA VAL ILE LEU ASN TYR PRO THR 
165 170 175 
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ASN PRO THR GLY VAL THR TYR ASN ARG ALA ASP LEU SER ALA LEU ALA 

180 185 190 

ASN VAL ILE LYS GLN TYR GLU ILE PHE VAL LEU SER ASP GLU ILE TYR 

195 200 205 

SER GLU LEU THR TYR SER GLY THR HIS VAL SER MET GLY GLU ILE LEU 

210 215 220 

PRO ASP GLN ALA ILE VAL LEU ASN GLY VAL SER LYS SER HIS ALA MET 
225 230 235 240 

THR GLY TRP ARG VAL GLY ILE THR ALA GLY PRO ALA ALA ILE ILE GLN 

245 250 255 

GLN ILE GLY LYS VAL SER GLU PHE THR ILE THR SER VAL THR THR ASN 

260 265 270 

ALA GLN ARG ALA ALA GLU GLU ALA LEU LYS ASN GLY MET GLU ASP SER 

275 280 285 

GLN PRO MET LYS GLN ALA TYR ARG LYS ARG ARG ASP PHE LEU MET LYS 

290 295 300 

ALA LEU PRO GLU ALA GLY LEU GLU VAL PRO HIS PRO ASP GLY ALA PHE 
305 310 315 320 

TYR ILE PHE ALA LYS LEU PRO ASP ARG PHE HIS ASP SER TRP LYS PHE 

325 330 335 

VAL TYR ALA LEU ALA ARG GLU ALA LYS VAL ALA VAL ILE PRO GLY ALA 

340 345 350 

SER PHE GLY PRO GLY GLY GLU GLY TYR VAL ARG ILE SER TYR ALA ALA 

355 360 365 

SER MET ALA ASP LEU LYS LEU ALA ALA GLU ARG ILE LYS GLN PHE MET 

370 375 380 

ALA THR HIS 
385 

<210> 108 
<211> 519 
<212> PRT 

<213> LACTOBACILLUS RHAMNOSUS 



<400> 108 

LEU LEU VAL ASN TYR PHE ILE ASN PHE GLY MET PRO ALA SER LYS SER 

15 10 15 

GLY ILE GLU HIS ALA GLN ILE LYS ARG LYS ARG LEU PHE ASP LYS HIS 

20 25 30 

GLY GLU PRO TYR VAL PHE LEU LEU ARG ASP TRP GLU ARG ASP LEU HIS 

35 40 45 

THR ASN THR ALA ASN ALA GLY ILE THR ASP ASP HIS LEU VAL ASN MET 

50 55 60 

PHE ASP TYR TYR GLN HIS ALA CYS HIS VAL ASP ALA VAL ARG LEU LEU 
65 70 75 80 

PRO GLU GLN VAL ASP LEU GLY LEU LYS ASP LEU GLN TYR SER ASP ASP 

85 90 95 

TYR GLU HIS ASN ARG MET LEU VAL SER ARG ALA ASP GLY ARG LEU ALA 

100 105 110 

ALA ARG ILE ASN TYR VAL ARG GLY THR ARG GLN VAL VAL SER VAL GLU 

115 120 125 

LEU PHE ASP GLY VAL GLU ASN LEU TYR GLN VAL GLU PHE TYR ASP VAL 

130 135 140 

ARG GLY PHE LYS SER LEU VAL GLN TRP TYR THR PRO ASP ASN LYS VAL 
145 150 155 160 

GLY ASN GLU GLU TRP LEU THR VAL ASP GLY ARG PRO VAL ILE ARG ALA 
165 170 175 



144 



PHE ASN LYS LYS ASN GLU ASP GLY LYS LEU LYS GLN THR GLY TRP ILE 

180 185 190 

LEU THR ASP ARG LYS GLY LYS ILE PHE GLN PHE ASP THR ILE ASP ALA 

195 200 205 

PHE PHE GLU HIS PHE ILE ASN ASP MET ASN GLU THR GLY GLN ASN VAL 

210 215 220 

PHE ILE LEU ASP ARG SER LEU LEU ALA ASP GLU ALA LEU ILE HIS LEU 
225 230 235 240 

GLU LYS PRO ALA TYR THR ILE MET HIS LEU HIS ASN SER HIS ALA GLY 

245 250 255 

ASP ALA GLN ARG PRO MET ASP SER ILE MET ASN ASN ASN TYR GLU PHE 

260 265 270 

ALA LEU VAL ASN GLY ALA LYS TYR SER ALA PHE VAL SER ALA THR LYS 

275 280 285 

LYS GLN ALA ALA ASP VAL GLN ARG ARG PHE PRO TYR ILE LYS LYS SER 

290 295 300 

PHE HIS VAL PRO VAL GLY VAL VAL SER ASP ASP VAL LEU HIS ARG GLN 
305 310 315 320 

ARG ILE LEU SER GLU ASN ARG ILE PHE GLY LYS VAL ILE ALA VAL ALA 

325 330 335 

ARG ILE ALA PRO GLU LYS ASN LEU ASN ASP LEU VAL ARG ALA ILE ALA 

340 345 350 

ILE VAL HIS LYS GLN ILE PRO GLN VAL THR LEU ASP LEU TYR ASP TYR 

355 360 365 

PRO ASP ALA THR ASN HIS TYR ALA GLU LYS ARG LYS ILE GLU LYS THR 

370 375 380 

ILE GLN GLU LEU SER LEU GLU GLY VAL VAL THR PHE LYS GLY TYR THR 
385 390 395 400 

GLU ASN LEU GLU SER ALA TYR ASP THR ALA GLN ILE PHE GLY LEU THR 

405 410 415 

SER ILE MET GLU GLY PHE ASP LEU SER LEU LEU GLU ALA ILE SER HIS 

420 425 430 

GLY VAL VAL GLY VAL THR TYR ASP VAL ASN TYR GLY PRO ASN GLU ILE 

435 440 445 

VAL GLN ASP GLY ILE ASN GLY TYR VAL THR PRO TYR GLY ASP ILE HIS 

450 455 460 

ALA LEU ALA GLU LYS ILE GLN LEU LEU LEU SER ASP ARG ASP LYS MET 
465 470 475 480 

GLN GLN MET SER THR ASN ALA TYR GLU SER ALA ASN ARG TYR SER GLU 

485 490 495 

GLU ASN VAL TRP LYS LYS TRP HIS LYS VAL LEU MET ASP ALA GLN LYS 

500 505 510 

SER GLU GLY GLU VAL THR LYS 
515 



<210> 109 
<211> 195 
<212> PRT 

<213> LACTOBACILLUS RHAMNOSUS 



<400> 109 

MET ARG THR ALA THR ILE THR ARG THR THR LYS GLU THR ALA ILE THR 

15 10 15 

ILE SER LEU ASN LEU ASP GLN GLN SER GLY ILE ASP ILE ASP THR GLY 

20 25 30 

ILE GLY PHE PHE ASP HIS MET LEU ASP ALA PHE ALA LYS HIS GLY ARG 
35 40 45 
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PHE GLY LEU ILE VAL LYS ALA GLN GLY ASP LEU ASP VAL ASP PRO HIS 

50 55 60 

HIS THR ILE GLU ASP THR GLY ILE VAL LEU GLY SER CYS PHE LYS GLN 
65 70 75 80 

THR LEU GLY ASP LYS ALA GLY ILE GLU ARG PHE GLY ASN ALA PHE VAL 

85 90 95 

PRO MET ASP GLU SER LEU ALA ARG VAL VAL VAL ASP LEU SER GLY ARG 

100 105 110 

ALA TYR LEU VAL PHE ASP ALA GLU LEU THR ASN GLN ARG LEU GLY GLY 

115 120 125 

PHE ASP THR GLU VAL THR GLU ASP PHE PHE GLN ALA MET ALA PHE ALA 

130 135 140 

GLY GLU PHE ASN LEU HIS ALA ALA VAL LEU TYR GLY ARG ASN THR HIS 
145 150 155 160 

HIS LYS ILE GLU ALA LEU PHE LYS ALA LEU GLY ARG SER MET GLN ALA 

165 170 175 

ALA VAL ALA LEU ASN PRO ALA VAL LYS GLY ILE PRO SER THR LYS GLY 

180 185 190 

VAL ILE SER 
195 

<210> 110 
<211> 309 
<212> PRT 

<213> LACTOBACILLUS RHAMNOSUS 
<400> 110 

MET VAL THR ALA ALA ASP ASN ILE THR GLY LEU ILE GLY ASN THR PRO 

15 10 15 

LEU LEU LYS LEU ASN ARG VAL VAL PRO GLU GLY ALA ALA ASP VAL TYR 

20 25 30 

VAL LYS LEU GLU PHE PHE ASN PRO GLY GLY SER VAL LYS ASP ARG ILE 

35 40 45 

ALA LEU ALA MET ILE GLU ASP ALA GLU TYR LYS GLY VAL LEU LYS PRO 

50 55 60 

GLY GLY THR ILE VAL GLU PRO THR SER GLY ASN THR GLY ILE GLY LEU 
65 70 75 80 

ALA LEU VAL ALA ALA ALA LYS GLY TYR HIS LEU ILE ILE THR MET PRO 

85 90 95 

GLU THR MET SER VAL GLU ARG ARG ALA LEU MET ARG GLY TYR GLY ALA 

100 105 110 

GLU LEU ILE LEU THR PRO GLY ALA ASP GLY MET PRO GLY ALA ILE LYS 

115 120 125 

LYS ALA GLU ALA LEU SER LYS GLU ASN GLY TYR PHE LEU PRO MET GLN 

130 135 140 

PHE GLN ASN PRO ALA ASN PRO ASP VAL HIS GLU ARG THR THR GLY GLN 
145 150 155 160 

GLU ILE ILE ARG SER PHE ASP GLY GLY THR PRO ASP ALA PHE VAL ALA 

165 170 175 

GLY VAL GLY THR GLY GLY THR LEU THR GLY VAL GLY ARG ALA LEU ARG 

180 185 190 

LYS ILE ASN PRO ASP VAL GLN ILE TYR ALA LEU GLU ALA ALA GLU SER 

195 200 205 

PRO MET LEU LYS GLU GLY HIS GLY GLY LYS HIS LYS ILE GLN GLY ILE 

210 215 220 

SER ALA GLY PHE ILE PRO ASP VAL LEU ASP THR ASN LEU TYR GLN ASP 
225 230 235 240 
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ILE ILE GLU VAL THR SER ASP GLN ALA ILE ASP MET ALA ARG HIS VAL 

245 250 255 

SER HIS GLU GLU GLY PHE LEU PRO GLY ILE SER ALA GLY ALA ASN ILE 

260 265 270 

PHE GLY ALA ILE GLU ILE ALA LYS LYS LEU GLY LYS GLY LYS SER VAL 

275 280 285 

ALA THR VAL ALA PRO ASP ASN GLY GLU ARG TYR LEU SER THR ASP LEU 

290 295 300 

PHE LYS PHE ASP ASP 
305 



<210> 111 
<211> 1097 
<212> PRT 

<213> LACTOBACILLUS RHAMNOSUS 



<400> 111 

MET LEU TRP LYS ASP ILE ARG LYS SER PHE THR THR SER TRP GLY ARG 

15 10 15 

PHE PHE SER ILE LEU LEU LEU MET MET LEU GLY SER PHE ALA LEU VAL 

20 25 30 

GLY LEU TRP VAL ALA GLY PRO ASP MET ARG ALA THR GLY ALA THR TYR 

35 40 45 

PHE LYS GLN TYR ASN LEU ALA ASP LEU THR VAL ILE GLY GLU ASP GLY 

50 55 60 

LEU ASP SER HIS ASP GLN LYS THR ILE GLN ALA THR ALA GLY ALA LYS 
65 70 75 80 

GLN VAL GLU PHE GLY TYR LEU LYS ASP VAL THR LEU LYS GLY THR HIS 

85 90 95 

ALA SER PHE ARG ILE MET SER LYS PRO ASP LYS ILE SER LYS TYR LYS 

100 105 110 

LEU ALA SER GLY HIS MET PRO THR LYS THR ASN GLU ILE ALA ILE ASP 

115 120 125 

ALA ASN TYR LYS GLY LYS TYR LYS LEU GLY ASP THR ILE LYS PHE VAL 

130 135 140 

GLN ARG ALA ASP GLN THR GLY SER LYS VAL LEU LYS ARG THR GLN PHE 
145 150 155 160 

LYS ILE VAL GLY PHE VAL TYR SER PRO GLU VAL LEU SER ALA ILE ASN 

165 170 175 

LYS GLY ASP SER THR SER GLY SER GLY ASP LEU LYS GLY TYR GLY VAL 

180 185 190 

VAL THR ALA ASN ASN PHE ASP SER ASP PHE TYR MET MET ALA ARG ILE 

195 200 205 

THR TYR GLN ASN THR GLN LYS LEU ASP PRO TYR SER ASP GLN TYR THR 

210 215 220 

ASP ARG ILE GLN SER HIS LYS THR ALA LEU ASN GLN ARG LEU LYS ASP 
225 230 235 240 

ALA PRO ALA ASP ARG LEU ALA ALA ILE LYS LYS GLN TYR GLN LYS LYS 

245 250 255 

ILE ASP ALA GLY GLN LYS LYS LEU ASP GLU ALA LYS ALA GLN LEU ASP 

260 265 270 

SER ALA LYS GLU GLN LEU THR THR GLY GLN GLN GLN LEU ALA SER ALA 

275 280 285 

LYS GLN GLN ILE THR ALA LYS GLN GLN GLU LEU ASP THR ALA VAL LYS 

290 295 300 

ASN GLY GLN ALA GLN ILE ALA SER GLY GLU ALA GLN LEU GLN GLN ALA 
305 310 315 320 
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ALA THR GLN LEU SER GLN SER GLU LEU GLN LEU ALA SER ALA LYS GLN 

325 330 335 

GLN LEU GLU ALA SER GLN GLN GLN LEU ASP ALA LYS HIS GLN ASP LEU 

340 345 350 

ALA SER ALA LYS GLN GLN LEU ASP THR ALA ASN GLN GLN LEU ALA ASN 

355 360 365 

SER GLN ALA GLN LEU ALA ALA ALA LYS GLN GLU ILE ASP ALA ALA LEU 

370 375 380 

THR ASN ASN PRO GLN ILE ALA GLN VAL PRO VAL PHE GLN GLN LYS GLN 
385 390 395 400 

ALA GLN TYR GLN ASN GLY ILE ALA GLN TYR ASN GLN GLY LEU GLU GLN 

405 410 415 

TYR GLN ASN ASN LEU GLN ALA TYR ASN ASN GLN VAL ALA ALA TRP ASN 

420 425 430 

THR ALA ASN ASN GLN LEU GLN GLN LYS TYR GLN GLU TYR ASN SER GLY 

435 440 445 

ALA SER GLN PHE GLN GLN GLY GLN GLN SER TYR ALA ALA LYS GLN GLN 

450 455 460 

GLU LEU GLU GLN ALA LYS GLN SER LEU ALA THR GLN GLN GLN SER GLY 
465 470 475 480 

GLN GLN GLN ILE GLU ALA ALA LYS GLN GLU MET ALA SER ASN GLU ALA 

485 490 495 

THR LEU LYS THR LYS GLN ALA GLU TYR ASP GLN GLN ALA PRO ASN ALA 

500 505 510 

GLU LYS GLU ILE GLN SER ASN SER LEU LYS LEU GLU ASP ALA LYS GLU 

515 520 525 

ALA LEU LYS ASN LEU LYS ALA PRO THR TYR THR VAL ASP THR ARG ARG 

530 535 540 

GLU THR PRO SER GLY GLN GLY TYR MET VAL TYR ASP ASN THR SER ASN 
545 550 555 560 

ILE ILE ASP SER LEU ALA ASN ILE PHE PRO PHE PHE MET TYR PHE VAL 

565 570 575 

ALA ALA LEU VAL THR PHE THR THR MET MET ARG PHE VAL ASP GLU GLU 

580 585 590 

ARG ILE ASN SER GLY THR LEU VAL ALA LEU GLY TYR SER ARG HIS ASP 

595 600 605 

VAL ILE LYS LYS PHE THR VAL TYR GLY PHE LEU SER SER LEU ILE GLY 



610 615 620 

SER ILE LEU GLY ILE ILE SER GLY HIS ILE LEU LEU PRO LEU ILE VAL 
625 630 635 640 

TYR ASN ALA TYR HIS GLY GLY VAL ASN VAL PRO PRO ILE GLU LEU HIS 

645 650 655 

PHE TYR PRO GLY ILE SER ILE ALA ALA LEU LEU LEU ALA MET ILE SER 

660 665 670 

ALA VAL LEU PRO ALA TRP TRP VAL ALA ARG ARG GLU LEU LYS GLU ARG 

675 680 685 

PRO ALA GLN LEU LEU LEU PRO LYS PRO PRO ALA ASN GLY SER LYS ILE 

690 695 700 

LEU LEU GLU ARG VAL GLY PHE ILE TRP LYS ARG MET SER PHE THR HIS 
705 710 715 720 

LYS VAL THR ALA ARG ASN ILE PHE ARG TYR LYS LYS ARG MET PHE MET 

725 730 735 

THR ILE PHE GLY VAL ALA GLY SER VAL THR LEU LEU PHE SER GLY LEU 

740 745 750 

ALA VAL GLN HIS SER ILE GLY GLY VAL ASN ASP ARG GLN PHE ASN ASP 
755 760 765 
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ILE ILE LYS TYR ASP MET ILE VAL ALA GLN LYS ASP ASN ILE THR LYS 

770 775 780 

ASN GLN GLN THR SER LEU ASP LYS LEU PHE ASN GLU LYS ALA VAL LYS 
785 790 795 800 

LYS THR LYS SER VAL HIS TYR GLU THR VAL SER LYS ASN ALA GLY ALA 

805 810 815 

ASN HIS ASP ARG GLN ASP ILE THR MET ILE VAL PRO GLN SER THR LYS 

820 825 830 

ASN PHE ASP SER TYR ILE HIS LEU ALA THR ARG LYS GLY GLN ASN LYS 

835 840 845 

LEU THR LEU GLN ASP ASN GLY GLY ILE ILE SER GLU ARG LEU ALA LYS 

850 855 860 

LEU LEU ASN VAL ASP VAL GLY ASP THR ILE THR VAL LYS GLU ALA ASP 
865 870 875 880 

GLY THR ARG ARG LYS VAL LYS ILE THR GLY ILE THR GLU MET TYR MET 

885 890 895 

GLY HIS PHE LEU PHE MET ASN LYS THR ALA TYR GLN LYS ALA PHE ASN 

900 905 910 

THR ASN TYR LYS VAL ASN GLY HIS LEU VAL THR LEU ASN ASP ARG SER 

915 920 925 

ILE SER ASN THR ARG ALA HIS ALA ALA GLN PHE MET LYS GLU ASP GLY 

930 935 940 

VAL LYS GLY VAL VAL GLN ASN SER SER LEU ARG ASN GLN ILE THR THR 
945 950 955 960 

VAL VAL LYS SER LEU ASN LYS ILE MET GLY VAL LEU ILE VAL LEU ALA 

965 970 .975 

ALA VAL LEU GLY VAL VAL ILE LEU TYR ASN LEU THR ASN ILE ASN VAL 

980 985 990 

ALA GLU ARG MET ARG GLU LEU SER THR ILE LYS VAL LEU GLY PHE TYR 

995 1000 1005 

ASP LYS GLU VAL THR LEU TYR ILE TYR ARG GLU THR ILE LEU LEU SER 

1010 1015 1020 

ILE ILE GLY ILE PHE VAL GLY TRP GLY PHE GLY GLU LEU LEU HIS GLU 
1025 1030 1035 1040 

TYR ILE ILE THR VAL VAL PRO PRO ASN ASN VAL MET PHE ASN PRO ALA 

1045 1050 1055 

LEU SER ALA PRO THR PHE ILE ILE PRO THR ILE VAL ILE ASN ILE ILE 

1060 1065 1070 

THR VAL ALA LEU GLY PHE PHE VAL ASN TYR SER LEU LYS ARG VAL ASN 

1075 1080 1085 

MET LEU GLU ALA LEU GLN SER VAL ASP 
1090 1095 

<210> 112 
<211> 110 
<212> PRT 

<213> LACTOBACILLUS RHAMNOSUS 
<400> 112 

MET THR ALA ALA LYS GLN SER ILE THR GLU LEU TYR ASP LEU ILE GLN 

15 10 15 

SER ARG LYS SER GLN PRO VAL SER GLY SER TYR THR ASP TYR LEU PHE 

20 25 30 

THR LYS GLY LEU ASP LYS ILE LEU LYS LYS VAL GLY GLU GLU SER THR 

35 40 45 

GLU VAL ILE VAL ALA ALA LYS ASN PRO ASP ASP ALA ALA PHE ILE LEU 
50 55 60 
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GLU VAL ALA ASP LEU THR TYR HIS VAL LEU VAL LEU MET VAL GLU ARG 
65 70 75 80 



GLY ILE SER LEU ASP GLN ILE ALA THR GLU LEU ALA SER ARG GLU GLY 

85 90 95 

LYS MET SER ARG LEU LYS GLU ARG ASP LYS ILE ASN LYS TYR 
100 105 110 

<210> 113 
<211> 110 
<212> PRT 

<213> LACTOBACILLUS RHAMNOSUS 



<400> 113 

MET ILE PRO LEU ASP PHE LYS LYS ALA SER GLY LEU ILE THR THR VAL 

15 10 15 

ILE GLN ASP ALA THR THR LYS GLN VAL LEU MET VAL ALA TYR MET ASN 

20 25 30 

ALA GLU SER LEU GLU LYS THR MET THR THR GLY GLU THR TRP PHE TRP 

35 40 45 

SER ARG SER ARG ASN MET LEU TRP HIS LYS GLY GLU THR SER GLY ASN 

50 55 60 

THR GLN THR VAL GLN ALA ILE ALA VAL ASP CYS ASP ALA ASP THR LEU 
65 70 75 80 

LEU ILE THR VAL ASN PRO ALA GLY PRO ALA CYS HIS THR GLY HIS THR 

85 90 95 

SER CYS PHE TYR ARG GLN TYR THR GLU ARG LYS GLY THR GLN 
100 105 110 

<210> 114 
<211> 261 
<212> PRT 

<213> LACTOBACILLUS RHAMNOSUS 



<400> 114 

MET LYS LYS ILE TRP LEU GLY LEU GLY VAL LEU LEU LEU LEU LEU ALA 

15 10 15 

ALA GLY CYS GLY VAL SER ARG GLN ALA ALA LYS SER SER ARG SER SER 

20 25 30 

ALA PRO VAL ARG SER ARG GLN ALA SER ALA THR SER THR PRO PRO ARG 

35 40 45 

PRO THR ARG LEU ALA ARG LEU LYS ALA LYS ASN LYS ALA GLN LEU VAL 

50 55 60 

TYR ALA PRO PHE GLY ASP SER LEU SER VAL GLY LEU PHE ALA ASP LYS 
65 70 75 80 

LYS THR THR ARG PHE THR SER LEU PHE ALA ARG GLN LEU ALA GLN LEU 

85 90 95 

THR GLY LYS THR VAL THR GLU ALA GLY ILE ALA GLU VAL GLY LYS THR 

100 105 110 

ALA THR ASN LEU GLY VAL PRO ALA LEU SER GLN LEU VAL ALA GLN HIS 

115 120 125 

PRO ASP VAL VAL THR ILE GLU PHE GLY THR ASN ASP ALA VAL GLY GLY 

130 135 140 

ALA THR PRO THR ALA LEU ASN ALA TYR GLN GLN ALA LEU THR THR ILE 
145 150 155 160 

VAL THR THR LEU GLN LYS GLU THR SER ALA GLN LEU ILE LEU MET THR 
165 170 175 
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THR TRP SER PRO ASN GLN GLY PRO TYR VAL ASN ALA ASP LEU LYS PHE 

180 185 190 

ASP ALA VAL VAL LYS THR VAL GLY GLN THR TYR GLN VAL PRO VAL VAL 

195 200 205 

ASP LEU ALA THR ILE TRP GLN GLY HIS ASP ASP VAL THR GLY PRO ALA 

210 215 220 

GLY THR VAL ILE PRO ASP PHE SER ALA ASN GLY PRO ARG ASP THR PHE 
225 230 235 240 

HIS PRO ASN GLN ARG GLY HIS ASP GLN ILE ALA THR GLN LEU ILE ASN 

245 250 255 

THR LEU GLU GLU ARG 
260 



<210> 115 
<211> 512 
<212> PRT 

<213> LACTOBACILLUS RHAMNOSUS 



<400> 115 

MET SER LEU PHE MET GLY LEU THR ASN ALA LEU VAL LEU ASN PHE ARG 

15 10 15 

ALA GLN SER PHE PRO CYS ALA SER LYS CYS GLY ILE ILE LYS VAL ARG 

20 25 30 

LEU LEU PHE ALA ASP GLU GLU ILE HIS PHE MET ALA LYS GLU LEU PRO 

35 40 45 

ASN ILE THR LYS ILE ALA VAL ALA LEU SER ASN HIS SER LYS MET LEU 

50 55 60 

VAL LEU ASP SER LEU MET ASP LYS ARG GLY HIS THR LEU LEU GLU ILE 
65 70 75 80 

ALA ARG GLU ALA ASN ILE GLN PRO GLN THR ALA SER TYR HIS LEU GLN 

85 90 95 

ASN PHE ILE ASN ASN GLY TRP VAL LYS MET GLU LYS SER GLY ARG PHE 

100 105 110 

HIS TYR PHE PHE LEU VAL SER ASP GLN VAL ALA ALA LEU ILE GLU GLN 

115 120 125 

PHE SER PRO LEU SER PRO SER ALA SER THR HIS THR LEU THR ARG ALA 

130 135 140 

LEU LYS VAL ASP LYS MET ARG THR PHE ARG SER CYS TYR ASP HIS MET 
145 150 155 160 

ALA GLY LYS ILE GLY VAL LEU ILE THR ASP GLN LEU LEU ALA ASP PRO 

165 170 175 

ARG ASN ASN LEU ILE ARG VAL VAL ASN GLU MET LYS ASP ALA GLY PHE 

180 185 190 

THR ALA PHE ASN ILE GLY PRO GLU PRO GLU PHE PHE LEU PHE LYS LEU 

195 200 205 

ASP GLU ASP GLY ASN PRO THR THR HIS LEU ASN ASP ARG GLY SER TYR 

210 215 220 

PHE ASP PHE ALA PRO LEU ASP MET GLY GLU ASN CYS ARG ARG ASP ILE 
225 230 235 240 

VAL LEU GLU LEU GLU LYS MET GLY PHE GLU VAL GLU ALA SER HIS HIS 

245 250 255 

GLU VAL ALA PRO GLY GLN HIS GLU ILE ASP PHE LYS TYR ALA ASP ALA 

260 265 270 

LEU GLU ALA ALA ASP ASN ILE GLN THR PHE LYS LEU VAL VAL LYS THR 

275 280 285 

ILE ALA ARG LYS HIS GLY LEU TYR ALA THR PHE MET PRO LYS PRO LEU 
290 295 300 
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HIS GLY ILE ASN GLY SER GLY MET HIS ILE ASN MET SER LEU PHE HIS 

305 310 315 320 

ASP LYS GLY ASN ALA PHE PHE ASP PRO ASP THR GLY ASP GLN LEU SER 

325 330 335 

GLU THR ALA MET HIS PHE LEU ALA GLY VAL LEU ARG HIS ALA TYR ALA 

340 345 350 

LEU THR ALA ILE ASN ASN PRO THR VAL ASN SER TYR LYS ARG LEU VAL 

355 360 365 

PRO GLY PHE GLU ALA PRO VAL TYR VAL ALA TRP SER GLY LYS ASN ARG 

370 375 380 

SER PRO LEU ILE ARG VAL PRO GLN SER ARG GLY LEU SER THR ARG LEU 
385 390 395 400 

GLU LEU ARG SER GLY ASP SER THR ALA ASN PRO TYR LEU ALA ILE ALA 

405 410 415 

ALA ILE LEU GLN ALA GLY LEU ASP GLY VAL LYS ASN GLN LEU LYS PRO 

420 425 430 

GLU GLU ALA VAL ASP ARG ASN ILE TYR ARG MET GLN ASP ASP GLU ARG 

435 440 445 

LYS ALA ASN HIS ILE GLN ASP LEU PRO SER THR LEU HIS ASN ALA LEU 

450 455 460 

LYS ALA LEU ALA ALA ASP ASP VAL VAL LYS ALA ALA LEU GLY LYS HIS 
465 470 475 480 

LEU TYR GLN SER PHE MET ASP SER LYS ASN LEU GLU TRP SER ALA TYR 

485 490 495 

ARG GLN GLN VAL SER GLU TRP GLU ARG GLN GLN TYR LEU GLU LEU TYR 
500 505 510 



<210> 116 
<211> 495 
<212> PRT 

<213> LACTOBACILLUS RHAMNOSUS 



<400> 116 

MET VAL GLY GLU ASN VAL PHE THR PHE ASN SER GLY THR GLU PHE SER 

15 10 15 

GLN LEU GLN ARG LEU LYS ALA PHE ASN GLN ASN GLY ILE GLU SER LYS 

20 25 30 

LEU LEU LEU ARG ASN TYR ASN ARG PHE LEU TYR ARG ASP ALA LYS ARG 

35 40 45 

ALA GLY VAL ASN LYS ASP ALA TYR ILE ASN MET TYR ASP TYR PHE GLN 

50 55 60 

GLY VAL VAL GLY VAL GLU ARG LYS GLU GLN LYS LEU ARG LEU LEU GLU 
65 70 75 80 

SER ILE PRO LEU THR LYS TYR HIS VAL VAL GLY ILE ASP ASN ASN THR 

85 90 95 

THR THR ILE ASP LEU LEU GLY ARG THR LEU ALA LYS ILE THR VAL MET 

100 105 110 

PRO GLU THR VAL GLY LEU VAL GLY SER ILE ASP TYR TYR ASP ARG PHE 

115 120 125 

ASP HIS LYS GLU LEU THR GLU PHE TRP ASP TRP ARG GLY PHE LYS SER 

130 135 140 

MET GLU GLN ASN TYR ASN PRO ASP GLY THR VAL ALA ALA GLN LYS PHE 
145 150 155 160 

LEU ASP GLN LYS GLY HIS VAL VAL LEU GLU ILE ILE HIS MET ASN LYS 

165 170 175 

ASN GLY GLN LEU ALA PRO THR MET TRP LYS LEU VAL HIS TYR GLN GLY 
180 185 190 
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HIS ASP TYR VAL PHE ASP SER GLU ASP ASP LEU PHE ARG PHE PHE LEU 

195 200 205 

ASN GLU ILE SER LYS GLY ASN PRO GLY ILE MET ILE SER ASP ARG ARG 

210 215 220 

THR LEU ASP ALA ALA VAL LYS GLN VAL ASN HIS ALA THR ALA LYS LEU 
225 230 235 240 

ALA PHE ILE HIS GLU GLY ASP LEU PHE LEU LYS GLY GLU GLY LYS LYS 

245 250 255 

ARG VAL PRO ASN VAL ILE TYR ASN GLU VAL LEU SER GLU GLN HIS PRO 

260 265 270 

PHE SER THR VAL ILE PHE PRO THR HIS ASP GLN VAL LYS ALA ILE GLU 

275 280 285 

THR GLN TYR PRO HIS LEU THR ILE ALA ALA ALA PRO ASP THR TYR ALA 

290 295 300 

GLN THR PRO LYS ALA LYS LYS ILE GLN PRO ASP HIS PRO ARG LEU ALA 
305 310 315 320 

TYR ILE GLY ARG LEU PHE PRO ASP LYS GLN ILE THR ASP LEU VAL ASP 

325 330 335 

ALA PHE GLU ARG VAL HIS ARG GLU ARG PRO ASP ALA GLU LEU PHE LEU 

340 345 350 

LYS GLY TYR PHE SER ASP GLU ALA TYR ARG ARG GLU ILE ARG ASP ARG 

355 360 365 

ILE HIS LYS LYS LYS LEU ASP ASP ALA ILE HIS LEU VAL ALA TYR SER 

370 375 380 

ASN ASP ASN GLN ASP ILE LEU ASP LYS THR THR LEU PHE VAL SER ALA 
385 390 395 400 

ALA LYS SER GLU ALA PHE GLY MET ASN SER LEU GLU ALA MET SER TYR 

405 410 415 

GLY ILE PRO VAL VAL ALA TYR GLY CYS HIS PHE LEU LYS HIS ASN LEU 

420 425 430 

LEU VAL ASN ARG GLN ASN GLY VAL ALA VAL VAL ASN MET THR PRO SER 

435 440 445 

GLU LEU GLY LYS ALA ILE LEU VAL VAL LEU GLN ASP ASN ARG LEU TYR 

450 455 460 

HIS LYS LEU GLN ALA GLY ALA LEU SER THR ALA LYS GLN HIS SER GLU 
465 470 475 480 

ALA ASP PHE ILE GLY ALA TRP LYS SER VAL LEU SER ALA PHE PHE 
485 490 495 



<210> 117 
<211> 138 
<212> PRT 

<213> LACTOBACILLUS RHAMNOSUS 



<400> 117 

MET GLU ILE ILE LEU VAL GLY HIS ALA HIS THR ALA LYS ALA PHE LYS 

15 10 15 

GLU ALA VAL GLU MET ILE TYR GLY GLU VAL PRO ASN PHE HIS PRO ILE 

20 25 30 

ASP PHE THR PRO LYS GLU GLY LEU GLN SER LEU THR ASN LYS ILE ILE 

35 40 45 

SER ALA ILE ASP PRO LYS LYS ALA SER SER THR LEU ILE ILE THR ASP 

50 55 60 

LEU PHE SER GLY THR PRO TYR ASN ALA ALA ALA GLU LEU VAL LEU LYS 
65 70 75 80 

LYS LYS ALA ALA ASP VAL VAL ALA GLY MET CYS LEU PRO MET LEU LEU 
85 90 95 
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GLU VAL ALA VAL ASN ALA ASN SER MET ASP VAL GLY GLN LEU VAL SER 

100 105 110 

HIS LEU MET LYS SER LYS GLU GLU PHE SER THR SER LEU SER GLU LYS 

115 120 125 

LEU THR ALA ASN ALA LYS GLU ASP ASP PHE 
130 135 

<210> 118 
<211> 266 
<212> PRT 

<213> LACTOBACILLUS RHAMNOSUS 
<400> 118 

MET SER ASP TRP LEU SER LEU LEU GLY LYS THR ILE ILE VAL THR GLY 

1 5 10 15 

GLY SER SER GLY ILE GLY GLU ALA ILE VAL LYS GLU LEU LEU GLN ASN 

20 25 30 

GLY ALA ASN VAL VAL ASN GLY ASP LEU ARG GLU GLY SER ILE GLN ASP 

35 40 45 

PRO ARG LEU THR TYR VAL LYS THR ASP VAL THR ASN PRO GLU ALA VAL 

50 55 60 

GLU ASN LEU ALA LYS VAL ALA THR GLN ILE ASN GLY GLU ILE TRP GLY 
65 70 75 80 

VAL VAL ASN ASN ALA GLY ILE ASN LYS PRO ARG VAL LEU VAL ASP PRO 

85 90 95 

LYS ASP PRO HIS GLY LYS TYR GLU LEU ASP VAL HIS THR PHE ASP GLN 

100 105 110 

ILE PHE ASN VAL ASN VAL LYS SER VAL PHE LEU VAL SER GLN ALA ALA 

115 120 125 

VAL ARG ARG MET VAL LYS GLN ARG HIS GLY VAL ILE VAL ASN MET SER 

130 135 140 

SER GLU ALA GLY LEU GLU GLY SER VAL GLY GLN SER VAL TYR SER ALA 
145 150 155 160 

SER LYS GLY ALA ILE ASN GLY PHE THR ARG SER TRP ALA LYS GLU LEU 

165 170 175 

GLY LYS PHE ASN ILE ARG VAL VAL GLY VAL ALA PRO GLY ILE MET GLU 

180 185 190 

ALA THR GLY LEU ARG THR PRO ASP TYR GLU GLU ALA LEU ALA TYR THR 

195 200 205 

ARG GLY THR THR VAL GLU ALA ILE ARG ALA GLY TYR LYS SER THR SER 

210 215 220 

THR THR PRO MET GLY ARG SER GLY LYS LEU SER GLU VAL ALA ASP LEU 
225 230 235 240 

VAL ASN TYR PHE VAL SER ASN ARG ALA SER TYR ILE THR GLY VAL THR 

245 250 255 

THR ASN VAL ALA GLY GLY LYS SER ARG GLY 
260 265 

<210> 119 
<211> 346 
<212> PRT 

<213> LACTOBACILLUS RHAMNOSUS 
<400> 119 

MET ASP LEU GLN LEU MET ALA ALA LEU SER ASN ALA ASP ALA ILE ALA 

15 10 15 

ALA ASN GLU GLY GLU VAL ARG ALA VAL LEU ARG HIS HIS LEU ALA SER 
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20 25 30 

TYR GLY LEU THR SER GLN THR ASP GLY LEU GLY SER LEU ILE PHE THR 

35 40 45 

LYS GLU ALA ALA ASP PRO GLN PHE SER VAL MET LEU TYR GLY HIS MET 

50 55 60 

ASP GLU VAL GLY TYR MET VAL ARG THR ILE THR PRO GLU GLY LEU LEU 
65 70 75 80 

ARG LEU MET VAL VAL GLY GLY VAL LYS PRO ALA ALA SER HIS TRP GLN 

85 90 95 

ASN VAL ARG ILE THR THR ALA ALA GLY HIS LYS LEU PRO GLY MET VAL 

100 105 110 

ILE ARG ASP ASP THR LEU PRO ALA PHE ASP GLN VAL LEU CYS ASP VAL 

115 120 125 

GLY ALA ASN SER ALA ASP ASP VAL ALA ALA LEU GLY ILE ALA ILE GLY 

130 135 140 

ASP MET VAL THR PHE ALA THR LYS PHE HIS ALA TYR ALA PRO ASP ASP 
145 150 155 160 

VAL PHE GLY GLY LYS ALA LEU ASP ASP ARG LEU GLY CYS TYR VAL GLY 

165 170 175 

ALA GLN LEU LEU ALA GLU LEU ALA ASP GLU LYS LEU PRO PHE THR LEU 

180 185 190 

HIS PHE ALA ALA THR SER SER GLU GLU VAL GLY ILE ARG GLY ALA LYS 

195 200 205 

THR ALA THR GLN LEU ILE LYS PRO ASP LEU ALA PHE ILE VAL ASP VAL 

210 215 220 

ALA THR PHE GLN ASN PRO ARG GLU ARG GLY GLU VAL ASN GLN ARG GLN 
225 230 235 240 

VAL GLY LYS GLY PRO ILE LEU THR HIS PHE ASP ARG THR LEU ALA PRO 

245 250 255 

ASN ARG ARG LEU GLN GLN PHE VAL LYS ALA THR ALA VAL ALA ALA GLU 

260 265 270 

ILE PRO LEU GLN LEU ASP MET PHE ASN GLY GLY GLY THR ASP GLY GLY 

275 280 285 

GLU ALA HIS LYS VAL GLY SER GLY ILE PRO THR VAL VAL THR ILE LEU 

290 295 300 

PRO CYS ARG TYR GLY HIS CYS ALA GLN SER LEU ALA HIS THR ARG ASP 
305 310 315 320 

VAL ASP GLN MET VAL ALA LEU TYR ALA ALA MET CYS ARG GLN LEU SER 

325 330 335 

ALA LYS LEU VAL ALA ALA ALA HIS THR PHE 
340 345 

<210> 120 
<211> 407 
<212> PRT 

<213> LACTOBACILLUS RHAMNOSUS 
<400> 120 

MET LYS LEU VAL PHE CYS HIS PHE LEU GLN GLY GLY GLU LEU LEU VAL 

15 10 15 

ILE SER SER ALA GLN THR PRO THR VAL CYS ILE GLU PRO GLN ASP ARG 

20 25 30 

ARG MET ARG VAL THR ALA ILE PHE ILE ARG PRO THR HIS PRO ALA THR 

35 40 45 

MET PRO GLU MET THR THR ASN PHE ASP ALA ILE LEU ALA ASP PRO ASN 
50 55 60 
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ILE ASP VAL VAL VAL GLU ALA ILE GLY GLY LEU HIS PRO ALA TYR ASP 

65 70 75 80 

TYR ILE LEU ARG ALA LEU GLN HIS GLY LYS HIS VAL VAL THR ALA ASN 

85 90 95 

LYS ALA VAL VAL ALA GLN HIS LEU PRO GLU PHE ILE THR THR ALA ALA 

100 105 110 

GLN HIS HIS VAL ARG PHE TYR PHE GLU ALA THR THR GLY GLY GLY ILE 

115 120 125 

PRO TRP ILE ARG ASN LEU GLU ARG ALA ALA ARG ILE ASP GLN ILE ASP 

130 135 140 

THR ILE GLU GLY ILE PHE ASN GLY THR SER ASN TYR ILE LEU ASP GLN 
145 150 155 160 

MET GLN ARG ALA HIS LEU ASP PHE ASP PRO VAL LEU LEU ALA ALA LYS 

165 170 175 

ASP MET GLY TYR ALA GLU ALA ASP PRO SER ALA ASP ILE ASP GLY ASP 

180 185 190 

ASP VAL VAL ASN LYS LEU LYS ILE SER ALA ALA LEU ALA TYR ASP MET 

195 200 205 

ILE PRO PRO ARG ASP VAL PRO LYS PHE GLY ILE ARG ASN VAL THR LYS 

210 215 220 

ALA ASP ILE ASP PHE PHE ALA SER ARG HIS GLN VAL LEU ARG LEU ILE 
225 230 235 240 

GLY LYS SER ARG ARG VAL GLY ASN HIS TYR SER MET VAL VAL GLU PRO 

245 250 255 

ARG LEU TYR PRO ALA THR ALA LEU ALA ALA ASN THR PHE GLU ASN PHE 

260 265 270 

ASN LEU ILE ARG LEU HIS GLY GLN THR ILE GLY ASP LEU GLN PHE TYR 

275 280 285 

GLY GLN GLY ALA GLY LYS TYR PRO THR ALA ASN ALA ILE VAL GLN ASP 

290 295 300 

LEU PHE ASP ILE LEU GLU ASN ALA PRO HIS LEU THR ARG HIS PHE ASP 

305 310 315 320 

GLN ASN LEU GLN PHE ASP ALA ASP LEU ASN THR ALA ASP TYR LEU LEU 

325 330 335 

ARG ALA ASP PRO LEU THR PHE ALA MET PHE ASN ASP LYS ASP THR GLU 

340 345 350 

VAL VAL ARG ASP HIS LEU LEU ILE LYS GLN ILE PRO THR GLY GLU MET 

355 360 365 

HIS ARG LEU MET ARG GLY VAL LEU ALA ILE ASP ALA HIS ALA PHE MET 

370 375 380 

ALA ALA ILE GLY ASP SER GLU LEU THR THR ARG ASN VAL LYS GLU GLN 
385 390 395 400 

VAL ASP GLN GLY VAL ILE GLU 
405 

<210> 121 
<211> 524 
<212> PRT 

<213> LACTOBACILLUS RHAMNOSUS 
<400> 121 

MET LEU MET PRO TRP LEU LEU THR THR LEU ARG ARG ASP LEU MET GLU 

15 10 15 

ILE LEU THR ASP TYR MET PRO TRP ILE ILE ALA ALA VAL LEU LEU ILE 
20 25 30 
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LEU LEU PHE ILE PHE LEU ALA THR HIS ARG LYS THR ALA LEU PRO ASN 

35 40 45 

GLU VAL LEU ILE ILE SER GLY ALA LEU ILE SER GLY LYS HIS SER PHE 
50 55 60 

ARG ASP VAL ASN GLY ASN ARG VAL LYS LEU ILE THR ASN GLY GLY SER 

65 70 75 80 

PHE ILE LEU PRO ILE LEU GLN ARG TRP ASP VAL LEU SER LEU ASN THR 

85 90 95 

ARG THR ILE GLU VAL ALA THR PRO GLU VAL TYR THR GLN GLN GLY VAL 

100 105 110 

PRO ILE ILE VAL ASN GLY THR VAL ILE LEU LYS ILE GLY SER SER GLN 

115 120 125 

GLU GLU VAL ALA THR ALA ALA GLU GLN PHE LEU GLY LYS ASN ASP GLU 

130 135 140 

GLN ILE ASN SER GLU ALA THR GLU ILE LEU GLU GLY HIS LEU ARG ALA 
145 150 155 160 

ILE LEU GLY THR LEU THR VAL GLU ASP THR TYR GLN ASN ARG ASP ALA 

165 170 175 

PHE ALA GLU LYS VAL GLN ASP VAL ALA SER SER ASP LEU ALA LYS MET 

180 185 190 

GLY LEU GLN ILE ILE SER PHE THR ILE LYS ASP ILE ALA ASP LYS ASN 

195 200 205 

GLY TYR LEU ASP SER LEU GLY LYS LYS GLN ILE ALA GLU VAL LYS LYS 

210 215 220 

ASN ALA ALA VAL ALA GLU ALA ALA ALA ASN ARG ASP THR ■ ARG ILE GLN 
225 230 235 240 

GLN ALA GLN ALA ASP GLN GLU ALA LYS GLN GLN GLU ILE GLU ARG GLN 

245 250 255 

THR GLN ILE ALA ASP ALA GLU ARG GLU GLN GLN VAL LYS MET ALA ASP 

260 265 270 

PHE LYS LYS GLN GLN GLU ILE ALA GLN ALA GLN ALA ASP GLN ALA ALA 

275 280 285 

ILE VAL GLU GLN MET LYS ALA LYS GLN VAL GLN LYS GLU LYS ASP ILE 

290 295 300 

GLU LEU ALA GLN LYS ASN ALA GLU LEU GLN GLU GLN GLU LEU ASN ALA 
305 310 315 320 

THR VAL ARG LYS GLN ALA ASP ALA ASP LEU TYR LYS ALA GLN ARG ALA 

325 330 335 

ALA GLU ALA GLN LYS ALA THR GLN ILE ALA ALA ALA GLU ALA SER ALA 

340 345 350 

LYS GLU VAL GLU LEU ASP ALA GLU ALA LYS ALA ASN ALA THR LYS ALA 

355 360 365 

ILE GLY GLU ALA GLU ALA GLY LYS THR LYS ALA ILE GLY LEU ALA GLN 

370 375 380 

ALA GLU ALA ILE ALA LYS GLN ALA GLU ALA ALA ARG GLN LEU ASP GLU 
385 390 395 400 

SER GLY ARG PHE LYS MET THR ILE GLU ALA MET PRO LYS ILE ILE GLU 

405 410 415 

ALA ALA MET SER PRO TYR ALA ASN VAL ASP SER ILE LYS LEU TYR GLY 
420 425 430 

ASP GLY ASP LEU THR ASN GLN THR SER GLY SER LEU VAL LYS GLN LEU 

435 440 445 

ASP MET LEU GLN GLU VAL ALA GLY ILE ASP ILE ARG GLY MET LEU ASN 

450 455 460 

GLY ALA LEU MET HIS GLN ALA GLY ASN GLN PRO VAL VAL ASP ALA ILE 
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465 470 475 480 

LYS HIS HIS GLU GLN PRO ALA ALA LYS ALA PRO ASP THR LYS GLN PRO 

485 490 495 

ALA PRO ALA PRO LYS SER ASP GLN PRO ALA THR THR GLU GLN ALA ALA 

500 505 510 

SER SER THR PRO SER ARG MET ALA GLU LYS GLN LYS 
515 520 

<210> 122 
<211> 373 
<212> PRT 

<213> LACTOBACILLUS RHAMNOSUS 
<400> 122 

MET LYS ILE LYS ALA ALA VAL VAL ASP GLU LYS GLY ALA ASP PHE LYS 

15 10 15 

ILE ARG ASP ASP VAL GLU LEU ALA PRO MET GLY PRO ASP ASP LEU GLN 

20 25 30 

VAL HIS MET VAL ALA SER GLY ILE CYS HIS SER ASP GLU ALA LEU ARG 

35 40 45 

ILE GLY ASP ALA VAL ILE GLY TYR PRO ILE VAL LEU GLY HIS GLU GLY 

50 55 60 

SER GLY ILE VAL GLU LYS VAL GLY PRO GLU VAL THR GLN PHE LYS PRO 
65 70 75 80 

GLY ASP HIS VAL VAL LEU SER PHE TYR ALA CYS GLY ASN CYS LYS ASN 

85 90 95 

CYS LEU LYS GLY ILE PRO THR GLN CYS LEU ASN TYR ALA HIS ASN ASN 

100 105 110 

LEU SER GLY THR ARG PRO ASP GLY SER ALA HIS PHE THR GLU ASN GLY 

115 120 125 

LYS PRO VAL ALA ASP MET PHE ASP GLN SER SER PHE THR THR THR THR 

130 135 140 

VAL VAL ARG GLU ARG ASN ALA VAL LYS VAL ASP LYS ASP LEU ASP LEU 
145 150 155 160 

ARG LYS LEU GLY PRO LEU GLY CYS GLY TYR VAL THR GLY SER GLY THR 

165 170 175 

VAL LEU ASN THR LEU LYS PRO LYS PRO GLY ASP THR ILE ALA VAL THR 

180 185 190 

GLY THR GLY ALA VAL GLY LEU ALA ALA MET MET ALA GLY LYS ILE SER 

195 200 205 

GLY CYS THR LYS VAL ILE ALA ILE ASP ILE VAL ASP SER ARG LEU GLU 

210 215 220 

LEU ALA LYS GLU LEU GLY ALA THR ASP VAL VAL ASN SER LYS THR GLU 
225 230 235 240 

ASP PRO VAL ALA ALA VAL LYS LYS LEU THR GLY GLY LEU GLY VAL ASP 

245 250 255 

TRP ALA VAL ASP THR THR GLY VAL LYS ALA VAL MET GLU ASP THR ILE 

260 265 270 

GLN MET LEU ALA GLN GLY GLY THR THR ALA THR ILE ALA VAL THR PRO 

275 280 285 

HIS HIS ILE ASP VAL ASP THR TRP ASN ASP LEU CYS VAL ASN ASP LYS 

290 295 300 

LYS ILE VAL GLY VAL ASN MET GLY ASP SER ILE PRO GLN ILE ASP VAL 
305 310 315 320 

PRO ARG LEU ILE GLU PHE TYR LYS GLN GLY MET PHE ASP PHE ASP LYS 

325 330 335 

THR GLU LYS PHE TYR GLN PHE ASP GLN ILE ASN GLU ALA ASN ALA ASP 
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340 345 350 

SER ARG SER GLY LYS THR ILE LYS PRO VAL LEU ILE ILE ASP LYS ASP 

355 360 365 

TYR VAL PRO GLY LYS 
370 

<210> 123 
<211> 215 
<212> PRT 

<213> LACTOBACILLUS RHAMNOSUS 
<400> 123 

MET ALA GLY VAL ILE VAL GLY ASP TYR ALA GLN PHE SER LYS LYS ARG 

15 10 15 

ASP ASP VAL VAL LYS ALA ALA ILE PHE GLY VAL ILE PRO ALA GLY VAL 

20 25 30 

LEU MET ILE ALA VAL GLY ALA ILE LEU THR ILE ALA PHE LYS SER THR 

35 40 45 

ASP ILE SER SER LEU PHE MET LYS ILE GLY SER PRO VAL ILE GLY GLY 

50 55 60 

LEU ALA LEU ILE LEU GLY THR TRP LYS VAL ASN VAL VAL ASN ALA TYR 
65 70 75 80 

SER GLY GLY ILE ALA VAL ALA ASN ILE PHE ASN ILE PRO GLU LYS TYR 

85 90 95 

ARG LYS LEU THR LEU PHE LEU VAL GLY VAL GLY GLY THR ILE LEU SER 

100 105 110 

ILE LEU GLY ILE LEU ASN TYR PHE GLU PRO VAL MET THR ILE PHE SER 

115 120 125 

ALA MET ILE PRO PRO VAL ALA GLY ALA MET ALA ALA SER TYR TRP VAL 

130 135 140 

ILE HIS ARG GLY GLU MET HIS SER TRP GLN PRO VAL ALA GLY VAL ASN 
145 150 155 160 

TRP LEU GLY LEU THR ALA TRP ALA LEU GLY ALA VAL ILE GLY VAL LEU 

165 170 175 

PRO VAL ARG TRP PRO ALA ILE PRO ASN ILE PRO VAL LEU GLY ILE ILE 

180 185 190 

LEU ALA PHE VAL LEU TYR TYR ALA GLY ALA LYS ILE HIS PRO GLU TRP 

195 200 205 

ASP LYS ALA SER GLU LEU ASN 
210 215 

<210> 124 
<211> 158 
<212> PRT 

<213> LACTOBACILLUS RHAMNOSUS 
<400> 124 

MET ALA ASN GLU VAL MET ASN ARG ARG ASN ASN GLU LEU MET ASN ASP 

1 5 . 10 15 

VAL ASN ASP PRO PHE PHE ASP ASN LEU ALA ARG ARG PHE PHE GLY PRO 

20 25 30 

VAL SER ASP TRP MET ASP TRP ALA THR PRO SER ILE VAL SER THR ALA 

35 40 45 

VAL ASN GLY LEU LEU THR ASP VAL LYS GLU THR LYS ASP ALA TYR GLU 

50 55 60 

VAL HIS VAL ASP VAL PRO GLY ILE ASP LYS ASN ASN ILE LYS LEU ASN 
65 70 75 80 



159 



TYR HIS ASP GLY ILE LEU SER ILE ASN VAL HIS LYS ASP ASP ILE THR 

85 90 95 

ASP HIS ALA ASP LYS ASN GLY ASN VAL MET MET SER GLU ARG SER TYR 

100 105 110 

GLY THR MET SER ARG SER TYR GLN LEU PRO ASN VAL ASP ASP SER ASN 

115 120 125 

ILE LYS ALA ASN TYR LYS ASP GLY VAL LEU ASN ILE THR CYS PRO LYS 

130 135 140 

LEU THR GLU SER LYS GLU SER GLY HIS ASN ILE GLU ILE GLN 
145 150 155 



<210> 125 
<211> 317 
<212> PRT 

<213> LACTOBACILLUS RHAMNOSUS 



<220> 

<221> VARIANT 

<222> (1) . . . (317) 

<223> XAA = ANY AMINO ACID 



<400> 125 

MET GLY LEU THR PRO ARG 

1 5 
TYR LEU ASN VAL HIS PRO 
20 

MET THR ASP PRO ASP ILE 
35 

ASP THR TYR ARG ILE VAL 
50 55 
LYS THR VAL GLN THR GLN 
65 70 
THR ILE ASN HIS LEU MET 
85 

GLY PRO ASN PHE LEU ASN 
100 

PRO TYR THR ALA ALA SER 
115 

THR ALA ILE THR SER SER 

130 135 140 

SER ALA ASP GLN LEU GLY VAL PRO ARG LYS ALA HIS PRO GLU GLN HIS 
145 150 155 160 

GLY TYR LEU ALA LEU ARG GLY HIS GLY GLN VAL THR GLY THR LEU LEU 

165 170 175 

GLY GLY CYS LEU ASP SER LEU HIS ASP LEU LEU TYR PRO VAL ARG TYR 

180 185 190 

ASP ASP GLU PRO GLN VAL ALA LYS LYS TYR HIS LEU PHE PRO GLN ASP 

195 200 205 

TRP THR ASP LYS ILE LEU PHE ILE GLU THR SER GLU ASP LYS ILE SER 

210 215 220 

PRO ALA THR TYR ARG GLU TYR LEU GLU HIS LEU ALA ASP HIS GLY VAL 
225 230 235 240 

LEU GLN GLN VAL LYS ALA ILE LEU VAL GLY LYS PRO XAA ASN GLU THR 

245 250 255 

TYR PHE ALA ASP TYR GLN GLN VAL LEU LEU ASP VAL THR GLN PRO TYR 

260 265 270 

GLN THR PRO ILE LEU TYR ASN LEU ASN PHE GLY HIS ALA TYR PRO ARG 



PHE MET PRO ASN ALA LEU ARG GLY ARG ASP 

10 15 
GLU ALA ARG ALA ALA ASP LEU LYS THR ALA 

25 30 
LYS GLY ILE ILE CYS ALA ILE GLY GLY ASP 
40 45 

PRO TYR LEU LEU ASP ASP PRO ALA PHE ILE 
60 

PRO LYS ILE PHE THR GLY PHE SER ASP THR 

75 80 
PHE TYR GLN LEU GLY MET THR THR PHE TYR 

90 95 
ASP LEU ALA GLU LEU ASP THR HIS LEU LEU 

105 110 
PHE GLN HIS PHE PHE GLU ASN PRO ALA THR 
120 125 

PRO THR TRP TYR GLU GLU ARG THR ASP PHE 
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275 280 285 

THR VAL LEU PRO TYR GLY LEU GLN ALA THR ILE ASN PHE ASP ARG ARG 

290 295 300 

GLN LEU THR VAL ASP GLU PRO TYR PHE SER ASN PRO LEU 
305 310 315 

<210> 126 
<211> 417 
<212> PRT 

<213> LACTOBACILLUS RHAMNOSUS 
<400> 126 

MET GLU ASP ILE ASN MET GLU SER THR ALA LEU ARG ILE TYR GLY LYS 

15 10 15 

LYS ASP LEU ARG ILE ASP THR PHE ASP LEU PRO GLU MET LYS ASP ASP 

20 25 30 

GLU ILE LEU ALA THR VAL VAL SER ASP THR MET CYS MET SER SER TRP 

35 40 45 

LYS LEU ALA MET GLU GLY GLU ASP HIS LYS LYS THR PRO ASP ASP LEU 

50 55 60 

ALA HIS ASN PRO ALA VAL LEU GLY HIS GLU PHE SER GLY LYS ILE LEU 
65 70 75 80 

LYS VAL GLY LYS LYS TRP GLN SER LYS PHE HIS ALA GLY GLN ASN TYR 

85 90 95 

VAL ILE GLN PRO ASN LEU ALA ARG GLN ASN THR PRO PHE VAL PRO GLY 

100 105 110 

TYR SER TYR PRO TYR ILE GLY GLY ASP ALA THR LYS ILE ILE ILE PRO 

115 120 125 

ASP GLU VAL MET THR MET GLY CYS LEU ILE PRO PHE GLU GLY ASP ALA 

130 135 140 

TYR TYR GLU GLY SER LEU CYS GLU PRO VAL SER CYS VAL ILE ALA ALA 
145 150 155 160 

PHE ARG ALA GLN TYR HIS VAL ASN PHE HIS SER TYR GLN PRO THR THR 

165 170 175 

GLY ILE LYS GLU GLY GLY ASN MET LEU ILE MET GLY GLY THR GLY PRO 

180 185 190 

MET GLY LEU LEU ALA ILE ASP TYR ALA LEU HIS GLY PRO LYS LYS PRO 

195 200 205 

SER THR LEU VAL VAL THR ASP VAL ASN GLN ALA LYS LEU ASP ARG ALA 

210 215 220 

LYS LYS LEU TYR PRO SER ASP TRP VAL ASP ILE LYS PHE VAL ASN VAL 
225 230 235 240 

ASN ASN LEU SER LEU ASP GLU GLN LYS GLU VAL LEU LEU ASP ALA VAL 

245 250 255 

ASP GLY ASN GLY TYR ASP ASP ALA PHE LEU MET ILE SER VAL ALA PRO 

260 265 270 

LEU ALA THR LEU ALA ASP SER LEU LEU ASN PRO ASP GLY CYS LEU ASN 

275 280 285 

GLN PHE ALA GLY PRO MET LYS LYS ASP PHE SER ALA SER VAL ASN PHE 

290 295 300 

TYR ASN ILE HIS TYR ASN PHE THR HIS PHE VAL GLY THR SER GLY GLY 
305 310 315 320 

ASP ALA ASP ASN GLU ALA GLU ALA ALA LYS LEU ILE ALA GLU LYS LYS 

325 330 335 

LEU ASP VAL SER LYS VAL ILE THR HIS VAL MET GLY LEU ASN ASP ALA 

340 345 350 

ALA GLU THR THR MET ASN GLN PRO GLU ILE GLY GLY GLY LYS LYS LEU 
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355 360 365 

VAL TYR SER GLY LYS LYS PHE ASP ARG ILE GLU LEU ALA LYS VAL ASP 

370 375 380 

PRO THR THR ASP LEU GLY LYS ILE LEU ALA LYS HIS ASP GLY LEU TRP 
385 390 395 400 

SER LYS GLU ALA GLU ASP TRP ILE LEU THR ASN GLU PRO ASP TYR ASP 
405 410 415 

ALA 



<210> 127 
<211> 279 
<212> PRT 

<213> LACTOBACILLUS RHAMNOSUS 
<400> 127 

MET PHE ASP GLU GLU ALA LEU THR MET SER LEU LEU TYR PRO LYS GLN 

15 10 15 

ASN GLN GLU ILE GLN PRO GLY VAL HIS LEU ILE GLN ASP VAL ASN ALA 

20 25 30 

THR ASN SER PRO MET LYS TYR THR ALA VAL LYS VAL LEU GLU LEU ASP 

35 40 45 

ALA GLN ARG SER PHE ALA GLU THR LEU GLY ASN PHE GLU ALA GLY ILE 

50 55 60 

VAL ILE LEU ALA GLY LYS VAL THR VAL THR ALA GLY ASP GLN ARG PHE 
65 70 75 80 

GLU GLY ILE GLY GLN ARG GLN SER VAL PHE ASP LYS ILE PRO THR ASP 

85 90 95 

SER VAL TYR VAL GLY THR GLY LEU SER PHE LYS LEU ALA ALA GLN THR 

100 105 110 

THR ALA LYS VAL LEU ILE ALA TYR SER PRO THR THR THR SER PHE PRO 

115 120 125 

VAL ARG LEU ILE LYS GLY ASP ILE HIS GLN ILE GLU HIS ARG GLY ARG 

130 135 140 

TYR GLN ASN LYS ARG LEU VAL GLN ASN ILE LEU PRO ASP ASP LEU PRO 
145 150 155 160 

PHE ALA ASP LYS LEU LEU LEU VAL GLU VAL TYR THR ASP SER GLY ASN 

165 170 175 

TRP SER SER TYR PRO PRO HIS ARG HIS ASP HIS ASP ASN LEU PRO THR 

180 185 190 

GLU SER LEU LEU GLU GLU ILE TYR TYR HIS GLU MET GLN PRO LYS GLN 

195 200 205 

GLY PHE VAL PHE GLN ARG VAL TYR THR ASP ASP LEU SER LEU ASN GLU 

210 215 220 

THR MET ALA VAL GLN ASN GLN ASP VAL VAL ILE VAL PRO LYS GLY TYR 
225 230 235 240 

HIS PRO VAL GLY VAL PRO ASP GLY TYR ASP SER TYR TYR LEU ASN ILE 

245 250 255 

MET ALA GLY PRO ILE ARG VAL TRP HIS PHE HIS ASN ALA PRO GLU HIS 

260 265 270 

ALA TRP ILE ILE ASP ARG LYS 
275 

<210> 128 
<211> 324 
<212> PRT 
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<213> LACTOBACILLUS RHAMNOSUS 



<400> 128 

MET SER GLN LYS PHE ASP LEU ILE ALA ILE GLY ARG ALA ALA VAL ASP 

15 10 15 

LEU ASN ALA VAL GLU TYR ASN ARG PRO LEU GLU GLU THR LYS SER PHE 

20 25 30 

ALA LYS PHE VAL GLY GLY SER PRO ALA ASN ILE ALA ILE GLY SER ALA 

35 40 45 

LYS LEU GLY GLN LYS VAL GLY PHE ILE GLY LYS VAL SER ASP ASP GLN 

50 55 60 

LEU GLY HIS TYR VAL THR GLN TYR MET ALA ASP VAL GLY ILE ASP THR 
65 70 75 80 

THR GLN MET VAL LYS ASP ASP ALA , GLY HIS LYS ILE GLY LEU THR PHE 

85 90 95 

THR GLU ILE ILE SER PRO GLU GLU SER ASP ILE LEU MET TYR ARG ASN 

100 105 110 

GLU ALA ALA ASP LEU TYR LEU THR THR ALA ASP VAL SER GLU GLU TYR 

115 120 125 

LEU ALA GLN ALA LYS MET LEU VAL ILE SER GLY THR GLY LEU ALA GLN 

130 135 140 

SER PRO SER ARG GLU ALA ILE LEU LYS ALA LEU THR VAL ALA LYS SER 
145 150 155 160 

LEU GLY VAL GLU VAL VAL PHE GLU LEU ASP TYR ARG PRO TYR THR TRP 

165 170 175 

LYS ASN ALA GLU GLU THR SER LEU TYR TYR GLN LEU VAL ALA GLN ARG 

180 185 190 

ALA ASP VAL ILE ILE GLY THR ARG ASP GLU PHE ASP VAL LEU GLU ASN 

195 200 205 

HIS HIS GLY ASN THR ASN GLU GLN THR ILE ALA THR LEU PHE LYS TYR 

210 215 220 

ASP PRO LYS LEU ILE VAL ILE LYS SER GLY VAL GLN GLY SER ASN ALA 
225 230 235 240 

TYR THR LYS ALA GLY ASP HIS TYR HIS PHE GLY VAL PHE LYS THR LYS 

245 250 255 

VAL LEU LYS SER PHE GLY ALA GLY ASP SER PHE ALA ALA GLY PHE LEU 

260 265 270 

TYR ALA TYR SER HIS ASP LEU GLY ILE GLU THR ALA LEU LYS TYR GLY 

275 280 285 

SER ALA ALA ALA SER ILE VAL ILE SER GLN LEU SER SER SER GLU ALA 

290 295 300 

MET PRO ASP LEU ALA LYS LEU THR ALA PHE ILE HIS GLU ALA GLU ARG 
305 310 315 320 

GLN GLU VAL HIS 



<210> 129 
<211> 282 
<212> PRT 

<213> LACTOBACILLUS RHAMNOSUS 
<400> 129 

MET PRO ASP LEU GLY LYS GLU VAL THR PHE GLU GLN ALA ILE ASP GLU 

15 10 15 

MET ALA LEU ALA GLY TYR GLN GLY THR GLU VAL GLY ASN LYS TYR PRO 

20 25 30 

LYS ASP PRO VAL VAL LEU LYS HIS TYR LEU ASP LEU ARG HIS LEU LYS 
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35 40 45 

ILE ALA SER ALA TRP PHE SER ALA PHE LEU THR THR LYS PRO TYR GLU 

50 55 60 

GLU THR GLU ALA ALA PHE ILE LYS HIS ARG ASP PHE LEU HIS ALA MET 
65 70 75 80 

GLY ALA LYS VAL ILE VAL VAL ALA GLU GLN GLY HIS SER VAL GLN GLY 

85 90 95 

MET LEU ASP LYS SER VAL PHE ASP ASP LYS PRO HIS PHE THR ASP GLU 

100 105 110 

GLU TRP GLN ARG LEU ALA THR GLY LEU GLU ARG- LEU GLY ASP ARG ALA 

115 120 125 

HIS GLU VAL GLY MET GLN ILE VAL TYR HIS HIS HIS MET GLY THR GLY 

130 135 140 

VAL GLN THR THR ALA GLU ILE ASP LYS LEU MET ALA MET THR ASP PRO 
145 150 155 160 

ASP LYS VAL SER LEU LEU PHE ASP THR GLY HIS LEU VAL LEU SER GLY 

165 170 175 

GLU ASP PRO LEU THR ILE PHE ASP ARG TYR TYR ASP ARG ILE LYS HIS 

180 185 190 

ILE HIS PHE LYS ASP VAL ARG PRO GLU GLN ALA GLN GLN GLU ARG THR 

195 200 205 

ASP HIS LEU SER PHE LEU GLN GLY VAL LYS ASN GLY MET PHE THR VAL 

210 215 220 

PRO GLY ASP GLY MET ILE ASP PHE LYS PRO ILE TRP GLU ALA ILE GLN 
225 230 235 240 

LYS GLN HIS TYR ASP GLY TRP ILE VAL VAL GLU ALA GLU GLN ASP PRO 

245 250 255 

ALA LYS ALA ASN PRO PHE GLU TYR ALA LEU LYS ALA LYS HIS TYR LEU 

260 265 270 

ASP THR ILE MET THR ILE PRO GLN ALA VAL 
275 280 

<210> 130 
<211> 346 
<212> PRT 

<213> LACTOBACILLUS RHAMNOSUS 
<400> 130 

MET VAL VAL LYS VAL GLY VAL ILE GLY THR GLY ALA MET GLY ARG ALA 

15 10 15 

HIS ILE ASP ARG LEU THR ASN VAL LEU THR GLY ALA GLU VAL ILE ALA 

20 25 30 

VAL THR ASP ILE ASP GLN GLU ALA ALA GLN ALA ALA VAL ARG ASP PHE 

35 40 45 

LYS LEU ASN ALA LYS VAL TYR PRO ASP ASP THR SER LEU LEU LYS ASP 

50 55 60 

PRO ASP ILE ASP ALA VAL PHE VAL VAL SER PHE GLY GLY ALA HIS GLU 
65 70 75 80 

ALA THR ILE LEU LYS ALA LEU ASP THR ASP LYS PHE ILE PHE THR GLU 

85 90 95 

LYS PRO LEU ALA THR THR LEU GLU GLY ALA LYS ARG ILE VAL ASP LYS 

100 105 110 

GLU ILE GLY LYS PRO ARG LYS VAL ILE GLN VAL GLY PHE MET ARG ARG 

115 120 125 

TYR ASP GLU GLY ILE HIS ALA LEU LYS THR LYS LEU ASP SER GLY ILE 
130 135 140 
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ILE GLY THR PRO LEU VAL VAL ARG ALA SER HIS ILE ASN PRO ASN VAL 

145 150 155 160 

ALA ALA ASN TYR SER ASN GLU MET ALA ILE THR ASP THR LEU ILE HIS 

165 170 175 

GLU ILE ASP GLU MET HIS TRP LEU LEU ASP ASP ASP TYR ALA SER ILE 

180 185 190 

GLN ILE THR TYR PRO ARG GLN SER SER GLN VAL THR ASN GLU GLY LEU 

195 200 205 

ARG ASP PRO GLN LEU ALA THR LEU THR THR LYS LYS GLY THR VAL ILE 

210 215 220 

GLN VAL LEU VAL HIS VAL THR ALA GLN TYR GLY TYR GLU VAL LYS LEU 
225 230 235 240 

GLU VAL VAL GLY GLU THR GLY GLU LEU LYS LEU PRO ASP TYR GLY PHE 

245 250 255 

GLU PRO ILE VAL ARG THR GLN ALA THR GLN GLN THR ALA MET GLU THR 

260 265 270 

SER TRP VAL ASN ARG PHE LEU GLN ALA TYR ASN THR GLU VAL GLN GLU 

275 280 285 

PHE ILE ASP HIS VAL ALA LYS ASP GLN SER PRO VAL GLY PRO SER ALA 

290 295 300 

TRP ASP GLY TYR VAL ALA ALA VAL THR ALA GLU ALA ALA ILE ARG SER 
305 310 315 320 

GLN LYS ASP GLN GLU PRO VAL LEU ILE ASN VAL ALA GLU THR PRO THR 

325 330 335 

PHE TYR GLN THR ASN GLN PRO VAL LYS ALA 
340 345 



<210> 131 
<211> 290 
<212> PRT 

<213> LACTOBACILLUS RHAMNOSUS 



<400> 131 

MET ALA LEU ILE PRO ALA THR LYS LEU ILE GLN ALA ALA LEU ALA ASP 

15 10 15 

HIS ALA ALA ILE GLY HIS PHE ASN ILE ASN GLY ALA ASP TRP LEU GLU 

20 25 30 

THR TYR LEU LYS VAL ALA GLN LYS THR GLY THR PRO ILE ILE VAL ALA 

35 40 45 

THR SER ASP ARG ILE ILE ASP PHE LEU GLY GLY PHE ASP PHE ILE ALA 

50 55 60 

GLY TYR VAL ARG PHE MET VAL GLN ALA LEU HIS ILE THR ALA PRO VAL 
65 70 75 80 

VAL LEU HIS LEU ASP HIS GLY LEU SER VAL GLU HIS VAL TYR GLN ALA 

85 90 95 

ILE ASP ALA GLY TYR THR SER VAL MET PHE ASP GLY SER LYS LEU PRO 

100 105 110 

ILE GLU GLU ASN VAL ALA LEU THR ASP GLU VAL VAL ARG TYR ALA HIS 

115 120 125 

GLN HIS HIS VAL SER VAL GLU ALA GLU VAL GLY SER VAL GLY GLY ASN 

130 135 140 

GLU ASN GLY LEU ILE ASN GLY ILE ARG TYR ALA SER VAL THR ASP ALA 
145 150 155 160 

VAL LYS MET ALA ALA THR GLY ILE ASP ALA LEU ALA ALA ALA LEU GLY 

165 170 175 

SER VAL HIS GLY ASP TYR VAL GLY ARG PRO ASN LEU ASN PHE GLU ARG 
180 185 190 
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MET ALA ALA ILE ALA ALA ALA THR LYS LEU PRO LEU VAL LEU HIS GLY 

195 200 205 

ALA SER GLY ILE PRO ASP ASP GLN ILE GLN GLN ALA ILE GLN THR GLY 

210 215 220 

THR ALA LYS ILE ASN ILE ASN THR GLU VAL ASN THR VAL TRP THR ALA 
225 230 235 240 

ALA ILE THR LYS ALA VAL GLN ALA LYS ARG SER GLY HIS ASP PRO GLN 

245 250 255 

PRO ILE LEU LEU ALA GLY LYS LYS ALA ILE ALA GLN LEU VAL GLU THR 

260 265 270 

LYS MET LYS ALA PHE HIS ILE LEU GLY LYS SER LYS ARG SER VAL THR 

275 280 285 

PHE GLU 
290 



<210> 132 
<211> 555 
<212> PRT 

<213> LACTOBACILLUS RHAMNOSUS 



<400> 132 

MET SER GLU ALA THR TYR THR PRO VAL SER ASN ARG THR ARG PHE PRO 

15 10 15 

LEU ILE THR ARG SER PRO ALA GLN LYS SER ALA CYS LYS ASP LEU SER 

20 25 30 

ARG ASN GLY GLN ARG ALA ALA HIS HIS ARG LEU ARG PRO THR TYR THR 

35 40 45 

ARG ILE SER LYS ARG ALA GLY SER ARG SER LEU TYR LYS GLY VAL VAL 

50 55 60 

PHE MET GLN ARG ASN LYS GLN LEU ARG PRO GLU ASN PHE ILE ASN GLY 
65 70 75 80 

GLN TRP VAL ASP ALA LYS THR ASP THR PHE GLU ASP VAL TYR ASN PRO 

85 90 95 

PRO THR GLY GLU VAL LEU ALA ARG VAL PRO HIS SER THR SER GLU ASP 

100 105 110 

VAL ALA ASP ALA VAL ALA ALA ALA LYS ALA ALA PHE GLU THR TRP LYS 

115 120 125 

ARG VAL SER ILE PRO LYS ARG ALA LYS ILE LEU PHE LYS TYR GLN GLN 

130 135 140 

LEU LEU VAL GLU HIS GLN GLU GLU LEU GLY ARG ILE VAL THR GLN GLU 
145 150 155 160 

ASN GLY LYS SER LEU SER GLU ALA ILE ALA GLU VAL GLY ARG GLY ILE 

165 170 175 

GLU ASN VAL GLU PHE ALA ALA GLY VAL PRO THR LEU MET MET GLY ASP 

180 185 190 

SER LEU SER ALA VAL ALA THR ASP VAL GLU ALA THR ASN TYR ARG TYR 

195 200 205 

PRO ILE GLY VAL VAL GLY GLY ILE THR PRO PHE ASN PHE PRO MET MET 

210 215 220 

VAL PRO CYS TRP MET PHE PRO MET ALA VAL ALA THR GLY ASN THR PHE 
225 230 235 240 

VAL LEU LYS PRO SER GLU LYS THR PRO LEU THR SER GLN ARG LEU VAL 

245 250 255 

GLU LEU PHE GLN GLU ALA GLY LEU PRO ASP GLY VAL LEU ASN ILE VAL 

260 265 270 

ASN GLY ALA ASP ASP VAL VAL ASN GLY LEU LEU ASP HIS PRO ASP VAL 
275 280 285 
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LYS ALA ILE SER PHE VAL GLY SER GLU ARG VAL GLY GLU TYR VAL TYR 

290 295 300 

LYS ARG GLY SER ASP HIS LEU LYS ARG VAL GLN ALA LEU THR GLY ALA 
305 310 315 320 

LYS ASN HIS THR ILE VAL LEU ALA ASP ALA ASP LEU ASP ALA ALA VAL 

325 330 335 

LYS GLY ILE ILE SER SER SER PHE GLY SER ALA GLY GLU ARG CYS MET 

340 " 345 350 

ALA THR SER VAL LEU VAL LEU. GLU GLU SER ILE ALA ASP LYS PHE MET 

355 360 365 

ALA LYS PHE THR GLN ALA ALA LYS ASP ILE LYS ILE GLY ASN GLY LEU 

370 375 380 

ASP LYS ASP VAL PHE LEU GLY PRO VAL ILE ARG GLN GLU ASN GLN GLU 
385 390 395 400 

ARG THR LEU ASN TYR ILE LYS THR GLY VAL LYS GLU GLY ALA LYS LEU 

405 410 415 

VAL LEU ASP GLY SER ALA GLU ALA GLU LYS ARG ASP GLY TYR PHE VAL 

420 425 430 

GLY PRO THR ILE PHE GLU ASP VAL LYS THR ASP MET THR ILE TRP HIS 

435 440 445 

ASP GLU MET PHE ALA PRO VAL LEU SER VAL MET ARG ALA LYS ASP LEU 

450 455 460 

PRO GLU ALA VAL ALA ILE ALA ASN GLN SER GLU LEU ALA ASN GLY ALA 
465 470 475 480 

CYS LEU PHE THR ASP SER ALA ALA SER ILE ARG TYR PHE ARG GLU ASN 

485 490 495 

ILE ASP ALA GLY MET LEU GLY ILE ASN LEU GLY VAL LEU ALA PRO ILE 

500 505 510 

ALA VAL PHE PRO PHE SER GLY TRP LYS HIS SER PHE PHE GLY THR LEU 

515 520 525 

HIS ALA ASN GLY LYS ASP SER VAL ASP PHE TYR THR HIS LYS LYS VAL 

530 535 540 

VAL THR ALA ARG TYR ASP GLN HIS ARG PHE ASN 
545 550 555 

<210> 133 
<211> 252 
<212> PRT 

<213> LACTOBACILLUS RHAMNOSUS 
<400> 133 

MET LEU THR LYS ARG ILE ILE PRO CYS LEU ASP VAL ASP GLN GLY ARG 

15 10 15 

VAL LYS LYS GLY VAL HIS PHE ILE GLN LEU LYS ASP VAL GLY ASP PRO 

20 25 30 

VAL ALA ILE ALA LYS ALA TYR GLU ALA GLN GLY ALA ASP GLU LEU VAL 

35 40 45 

PHE LEU ASP ILE THR ALA THR THR ASP ALA ARG GLN THR MET THR GLN 

50 55 60 

THR VAL ALA ALA VAL ALA THR GLN VAL PHE MET PRO LEU THR VAL GLY 
65 70 75 80 

GLY GLY ILE ARG SER VAL THR ASP MET HIS GLN LEU LEU ARG ALA GLY 

85 90 95 

ALA ASP LYS ILE ALA LEU ASN SER ALA ALA VAL LYS HIS PRO ASP LEU 

100 105 110 

ILE THR ALA GLY ALA GLU LYS PHE GLY ARG GLN ALA ILE VAL VAL ALA 
115 120 125 
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ILE ASP ALA ARG TRP GLN PRO SER ARG ASN ARG TYR GLN VAL MET ILE 

130 135 140 

ASN GLY GLY ARG THR PRO VAL ASP LEU GLY VAL LEU THR TRP ALA GLN 
145 150 155 160 

GLN ALA VAL ALA ALA GLY ALA GLY GLU LEU LEU ILE THR SER MET ASP 

165 170 175 

ALA ASP GLY THR LYS GLN GLY PHE ASP LEU ARG LEU TYR GLN GLN LEU 

180 185 190 

SER SER ILE VAL THR VAL PRO VAL VAL ALA SER GLY GLY ALA GLY SER 

195 200 205 

ALA ASN ASP PHE VAL ALA LEU PHE ARG ASN THR ASN VAL SER ALA GLY 

210 215 220 

LEU ALA ALA SER ILE PHE HIS PHE GLY GLU LEU THR ILE PRO GLN VAL 
225 230 235 240 

LYS THR VAL LEU LYS GLN ALA LYS VAL ALA ILE ARG 
245 250 

<210> 134 
<211> 194 
<212> PRT 

<213> LACTOBACILLUS RHAMNOSUS 
<400> 134 

MET LYS ARG LYS PRO ILE ARG ILE ARG PRO PHE GLN ARG PRO ILE PRO 

15 10 15 

SER VAL ALA THR CYS TRP THR THR SER VAL LYS LEU PRO VAL ALA SER 

20 25 30 

ILE LEU PRO ASN ASP ARG ASN PRO ARG MET ILE LYS ILE THR LEU ASP 

35 40 45 

ILE ILE ILE ALA LYS GLU LEU VAL VAL ILE MET PRO LYS VAL TYR PHE 

50 55 60 

LEU CYS THR GLY ASN ALA CYS ARG SER GLN MET ALA GLU GLY PHE ALA 
65 70 75 80 

LYS LYS LEU LEU GLY ARG GLN TRP GLN VAL LYS SER ALA GLY ILE GLU 

85 90 95 

ALA HIS GLY LEU ASN PRO LEU ALA VAL LYS VAL MET ALA GLU LYS GLY 

100 105 110 

ILE ASP ILE SER GLN GLN GLN SER LYS VAL LEU LYS GLU ALA GLU LEU 

115 120 125 

GLN GLN ALA ASP LEU ILE VAL THR LEU CYS GLY ASP ALA ARG ASP ARG 

130 135 140 

CYS PRO VAL THR PRO PRO THR VAL ARG ARG LEU HIS TRP PRO LEU ALA 
145 150 155 160 

ASP PRO ALA ALA ALA SER GLY SER GLN GLU ALA VAL LEU ALA VAL PHE 

165 170 175 

ARG GLN VAL ARG ASP GLN ILE GLU ALA HIS VAL ARG ALA LEU LYS ALA 
180 185 190 

ASP ALA 



<210> 135 
<211> 163 
<212> PRT 

<213> LACTOBACILLUS RHAMNOSUS 
<400> 135 

ILE LYS ILE ILE ASP LYS. ILE GLU LYS THR SER VAL SER GLY THR LYS 
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1 5 
THR TRP ARG ASP 
20 

THR VAL ASN SER 
35 

THR ALA SER ASP 
50 

ALA ASN GLY GLN 
65 

GLY TYR THR SER 
85 

PRO THR THR PRO 
100 

LYS GLU PRO GLN 
115 

PHE THR GLN GLY 
130 

GLY ASP GLY SER 
145 

LEU LEU SER 



10 15 
ASN ASN ASN GLN ASP GLY ILE ARG PRO SER SER ILE 

25 30 
LEU ALA ASN GLY GLN GLN VAL ALA SER LYS LYS VAL 

40 45 
ASN TRP GLN TYR SER PHE ASP ASN LEU ALA ALA TYR 

55 60 
LYS ILE THR TYR THR VAL THR GLU ASP ALA VAL ALA 

70 75 80 

THR VAL ASP GLY TYR ASN ILE THR ASN THR HIS ASN 

90 95 
LYS LYS PRO GLN VAL PRO ASN ASN PRO THR THR PRO 

105 110 
VAL PRO ASN ASN GLY ASN LYS VAL THR PRO LYS ASP 

120 125 
LYS MET TYR ASP LYS THR SER ARG LEU PRO GLN THR 

135 140 
SER MET GLY MET MET LEU ILE GLY LEU VAL PRO LEU 
150 155 160 



<210> 136 
<211> 197 
<212> PRT 

<213> LACTOBACILLUS RHAMNOSUS 
<400> 136 

MET ARG GLY TYR ILE PHE ILE HIS CYS LYS GLN GLU GLN GLN GLY TRP 

15 10 15 

ARG LEU ILE ARG LEU SER PRO SER GLY PRO ARG GLY ALA PHE PRO HIS 

20 25 30 

GLY ARG PRO SER GLU ARG ILE LEU GLN GLU ASN GLU LEU ILE THR ILE 

35 40 45 

ASP PHE GLY ILE VAL LEU ALA ASP TYR GLN SER ASP MET THR ARG THR 

50 55 60 

LEU SER ILE GLY LYS PRO PRO ALA GLU LEU ALA ALA VAL HIS ALA ALA 
65 70 75 80 

VAL LEU ASP ALA GLN GLN THR ALA ILE ALA ALA LEU LYS PRO GLY MET 

85 90 95 

GLN GLY ARG GLU VAL ASP ALA ILE VAL ARG GLY VAL LEU THR ALA ALA 

100 105 110 

GLY TYR GLY ASP CYS PHE THR HIS GLY LEU GLY HIS GLY LEU GLY LEU 

115 120 125 

GLY GLY ASP GLN PRO ILE LEU ASN PRO ARG SER GLN THR VAL LEU ALA 

130 135 140 

PRO GLY MET ILE VAL THR ILE GLU PRO GLY ALA TYR LEU PRO GLY ILE 
145 150 155 160 

GLY GLY VAL ARG ILE GLU ASP ASP VAL VAL ILE THR GLU THR GLY ALA 

165 170 175 

ARG VAL LEU ASN GLN THR SER ARG GLN MET ASN GLN LEU GLU VAL LEU 

180 185 190 

GLU HIS GLU PRO ILE 

195 

<210> 137 
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<211> 407 
<212> PRT 

<213> LACTOBACILLUS RHAMNOSUS 



<400> 137 

MET THR GLU LYS ILE VAL LEU ALA TYR SER GLY GLY LEU ASP THR SER 

15 10 15 

VAL ALA ILE PRO TRP LEU MET ASP LYS GLY TYR GLU MET ILE ALA VAL 

20 25 30 

VAL LEU ASN VAL GLY GLN PRO GLY MET ARG ILE LEU THR ARG ILE ASN 

35 40 45 

LYS LYS ARG LEU LYS VAL GLY ALA ILE ASP SER ILE VAL ILE ASP ALA 

50 55 60 

GLN ASN GLU PHE GLY ASP HIS TYR VAL ALA PRO VAL ILE LYS ALA ASN 
65 70 75 80 

ALA LEU TYR GLU GLY ASP TYR PRO LEU VAL SER ALA LEU SER ARG PRO 

85 90 95 

LEU ILE ILE GLU HIS LEU VAL LYS ILE ALA HIS ALA GLN ASN ALA THR 

100 105 110 

ALA ILE ALA HIS GLY SER THR GLY LYS GLY ASN ASP GLN VAL ARG PHE 

115 120 125 

GLU ALA ALA ILE HIS ALA LEU ASP PRO GLU MET LYS ILE GLU ALA PRO 

130 135 140 

ILE ARG ASP PHE HIS TRP SER ARG GLU GLU GLU ILE ASP TYR ALA LYS 
145 150 155 160 

ASP HIS HIS VAL PRO VAL PRO ILE GLY LYS LYS SER PRO TYR SER ILE 

165 170 175 

ASP ALA ASN LEU TRP GLY ARG ALA ASN GLU ALA GLY ILE LEU GLU ASN 

180 185 190 

PRO TRP ASN GLN ALA PRO ASP ASP ALA TRP GLY MET THR VAL ALA PRO 

195 200 205 

GLU ALA ALA PRO ASP LYS PRO THR PHE LEU ASP LEU THR PHE GLN GLN 

210 215 220 

GLY VAL PRO VAL ALA LEU ASN GLY ASN PRO MET PRO LEU ALA ALA MET 
225 230 235 240 

ILE LYS GLN LEU ASN GLN ILE ALA GLY ALA ASN GLY ILE GLY ARG ILE 

245 250 255 

ASP LYS ILE GLU ASN ARG LEU VAL GLY ILE LYS SER ARG GLU VAL TYR 

260 265 270 

GLU ALA PRO ALA ALA ALA VAL ILE MET THR ALA HIS HIS ASP LEU GLU 

275 280 285 

ASN LEU THR LEU GLU ARG ASP VAL GLN HIS PHE LYS PRO THR ILE GLU 

290 295 300 

ASN LYS LEU THR ASN MET ILE TYR GLU ALA GLN TRP ILE SER PRO LEU 
305 310 315 320 

PHE ASP ALA LEU MET ALA PHE ILE ASP LYS THR GLN ALA VAL VAL ASN 

325 330 335 

GLY THR VAL LYS MET LYS LEU TYR LYS GLY SER ALA VAL PRO VAL ALA 

340 . 345 350 

ARG GLN SER THR HIS ASN SER LEU TYR ASP GLU ASP LEU ALA THR TYR 

355 360 365 

THR SER ALA ASP SER PHE ASP GLN GLU ALA ALA ALA GLY PHE ILE LYS 

370 375 380 

LEU TRP THR LEU PRO THR THR VAL PHE GLU GLN VAL ASN HIS VAL HIS 
385 390 395 400 

SER GLU GLU LYS GLN HIS ASP 
405 
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<210> 138 
<211> 473 
<212> PRT 

<213> LACTOBACILLUS RHAMNOSUS 
<400> 138 

MET THR ASP LYS LEU TRP GLY GLY ARG PHE THR GLU LYS ALA ALA HIS 

15 10 15 

TRP VAL ASP ALA PHE GLY ALA SER ILE SER PHE ASP GLN GLN MET ALA 

20 25 30 

LYS GLU ASP LEU GLU GLY SER LEU ALA HIS VAL LYS MET LEU GLY LYS 

35 40 45 

THR GLY ILE ILE PRO GLN ALA ASP ALA ASP THR ILE THR ALA GLY LEU 

50 55 60 

HIS HIS LEU GLN LYS GLU LEU ALA ALA GLY LYS LEU HIS PHE THR VAL 
65 70 75 80 

GLU ASN GLU ASP ILE HIS LEU ASN MET GLU ALA LEU LEU THR ALA GLU 

85 90 95 

ILE GLY PRO GLN PRO LYS SER GLY PRO VAL ALA GLY LYS LEU HIS THR 

100 105 110 

ALA ARG SER ARG ASN ASP GLN VAL ALA THR ALA LEU HIS LEU TRP LEU 

115 120 125 

LYS HIS ARG LEU PRO ALA ILE LYS GLU ALA LEU THR ASN LEU GLN THR 

130 135 140 

VAL LEU VAL GLY GLN ALA LYS ALA HIS ALA ALA THR ILE MET PRO GLY 
145 150 155 160 

TYR THR HIS MET GLN HIS ALA GLN PRO ILE THR TYR GLY HIS TYR LEU 

165 170 175 

LEU ALA TYR PHE GLU MET PHE GLN ARG ASP TRP GLU ARG PHE ASP PHE 

180 185 190 

THR GLN LYS HIS THR ASP ILE LEU PRO LEU GLY ALA ALA ALA LEU ALA 

195 200 205 

GLY THR THR PHE PRO ILE ASP ARG GLU LEU VAL ALA GLN GLU LEU GLY 

210 215 220 

PHE ASP GLN LEU TYR HIS ASN SER LEU ASP ALA VAL SER ASP ARG ASP 
225 230 235 240 

PHE ALA LEU GLU PHE LEU SER ASN SER ALA ILE LEU MET GLN HIS LEU 

245 250 255 

SER ARG MET ALA GLU GLU LEU ILE LEU TRP SER THR PHE GLU PHE ASN 

260 265 270 

TYR ILE GLU LEU GLY ASP ASP PHE SER THR GLY SER SER ILE MET PRO 

275 280 285 

GLN LYS LYS ASN PRO ASP PHE ALA GLU LEU ILE ARG GLY LYS THR GLY 

290 295 300 

ARG VAL TYR GLY ALA LEU MET GLY LEU LEU THR THR MET LYS ALA ILE 
305 310 315 320 

PRO LEU ALA TYR ASN LYS ASP MET GLN GLU ASP LYS GLU PRO ILE PHE 

325 330 335 

ASP ALA TYR ASN THR ILE LEU GLY SER LEU HIS ILE PHE THR GLY MET 

340 345 350 

LEU SER ASP LEU THR VAL HIS GLU GLN ARG MET ALA ALA ALA THR THR 

355 360 365 

HIS ASP PHE SER ASN ALA THR GLU LEU ALA ASP TYR LEU ALA THR LYS 

370 375 380 

GLY VAL PRO PHE ARG GLN ALA HIS ALA ILE VAL GLY GLU LEU VAL LEU 
385 390 395 400 
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LYS GLY ILE LYS THR GLY THR ALA LEU GLN GLU MET PRO LEU SER GLU 

405 410 415 

LEU GLN GLU ALA ALA PRO GLN ILE GLN GLU ASP VAL TYR ALA GLU LEU 

420 425 430 

THR SER LYS ALA ALA VAL ASN ARG ARG THR SER LEU GLY GLY THR ALA 

435 440 445 

VAL SER ASN VAL LEU LYS GLU VAL ALA ARG ASP GLU LYS ILE ILE ALA 

450 455 460 

ASP HIS GLU ASN ALA ALA PRO SER MET 
465 470 



<210> 139 
<211> 738 
<212> PRT 

<213> LACTOBACILLUS RHAMNOSUS 



<400> 139 

VAL THR HIS VAL GLU MET SER PRO GLU ALA ILE ALA GLU LYS LYS PRO 

15 10 15 

TYR LEU ALA LEU GLY LEU THR GLU ASP GLU TYR HIS ARG PHE ALA GLU 

20 25 30 

LEU ILE GLY HIS GLN PRO ASN ASP THR GLU ILE GLY LEU ALA SER GLY 

35 40 45 

MET TRP SER GLU HIS CYS ALA TYR LYS TYR SER LYS PRO ILE LEU ARG 

50 55 60 

GLN PHE TRP THR LYS ASN ASP ARG VAL LEU MET GLY PRO GLY GLU GLY 
65 70 75 80 

ALA GLY VAL ILE ASP ILE GLY GLU GLY LYS ALA VAL VAL PHE LYS ALA 

85 90 95 

GLU SER HIS ASN HIS PRO SER ALA VAL GLU PRO TYR GLU GLY ALA ALA 

100 105 110 

THR GLY VAL GLY GLY ILE ILE ARG ASP ILE PHE SER ILE GLY ALA LYS 

115 120 125 

PRO VAL ALA MET LEU ASP SER LEU ALA PHE GLY ASP LEU ASN LEU PRO 

130 135 140 

HIS THR GLN HIS LEU VAL ASP ARG ILE VAL ALA GLY ILE GLY GLY TYR 
145 150 155 160 

GLY ASN ALA ILE GLY ILE PRO THR VAL GLY GLY GLU THR ASN PHE ASP 

165 170 175 

HIS THR TYR ALA ARG ASN PRO LEU VAL ASN ALA MET CYS VAL GLY ILE 

180 185 190 

MET ASP LYS ASP GLN ILE GLN LYS GLY LYS ALA ALA GLY VAL GLY ASN 

195 200 205 

ALA LEU ILE TYR VAL GLY ALA LYS THR GLY ARG ASP GLY ILE ASN GLY 

210 215 220 

ALA SER PHE ALA SER GLY ASP PHE SER ASP GLU GLU ALA ALA ASP ARG 
225 230 235 240 

SER ALA VAL GLN VAL GLY ASP PRO PHE MET GLU LYS LEU LEU MET ASP 

245 250 255 

ALA CYS LEU GLU ILE THR GLN ASP HIS GLN GLN ALA LEU VAL GLY ILE 

260 265 270 

GLN ASP MET GLY ALA ALA GLY LEU VAL SER SER SER VAL GLU MET ALA 

275 280 285 

GLY LYS ALA ASN SER GLY MET GLU MET ASP LEU ASP LEU ILE PRO GLN 

290 295 300 

ARG GLU ALA ASN MET THR PRO PHE GLU ILE MET LEU SER GLU SER GLN 
305 310 315 320 
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GLU ARG MET LEU LEU CYS VAL ARG ALA GLY PHE GLU GLN GLU VAL LEU 

325 330 335 

ASP VAL PHE ALA ALA TYR ASP LEU ASP ALA ALA VAL VAL GLY HIS VAL 

340 345 350 

ILE GLU GLY HIS GLN TYR ARG LEU TYR HIS HIS GLY LYS LEU VAL CYS 

355 360 365 

ASP VAL PRO VAL SER SER LEU THR ASP ASP ALA PRO ILE TYR GLU GLN 

370 375 380 

VAL GLY LYS MET PRO ALA ARG LEU ALA GLU PRO ALA PRO ASP PHE ASP 
385 390 395 400 

PRO ILE VAL THR ASP PRO VAL ALA THR TRP LYS ALA MET MET GLY THR 

405 410 415 

PRO THR ILE ALA ASP LYS SER SER LEU TYR ARG ARG TYR ASP ALA GLN 

420 425 430 

VAL GLN THR ASN THR VAL VAL LEU PRO GLY SER ASP ALA ALA VAL ILE 

435 440 445 

ARG ILE ARG GLY THR HIS ARG ALA LEU ALA MET THR THR ASP SER LYS 

450 455 460 

GLY ARG TYR LEU TYR LEU ASP PRO LYS ILE GLY ALA ALA MET SER VAL 
465 470 475 480 

ALA GLU ALA ALA ARG ASN LEU THR ALA SER GLY ALA GLU PRO LEU GLY 

485 490 495 

ILE THR ASP CYS LEU ASN PHE GLY ASP PRO THR LYS PRO GLU ALA PHE 

500 505 510 

TYR GLU LEU ALA GLU ALA ALA LYS GLY ILE ILE ALA ALA THR LYS ALA 

515 520 525 

PHE ASN ALA PRO VAL ILE SER GLY ASN VAL SER LEU TYR ASN GLU THR 

530 535 540 

ASN GLY LYS ALA ILE TYR PRO THR PRO MET ILE GLY MET VAL GLY LEU 
545 550 555 560 

ILE GLU ASP LEU SER THR ILE THR THR ALA ASN PHE LYS HIS ALA ASP 

565 570 575 

ASP LEU LEU TYR LEU VAL GLY GLU THR HIS GLY ASP PHE ASN GLY SER 

580 585 590 

GLU LEU GLN LYS LEU GLN THR GLY GLU VAL ALA GLY ARG LEU PHE ASP 

595 600 605 

PHE ASP LEU ASP ALA GLU LYS SER ASN GLN GLN PHE VAL LEU THR ALA 

610 615 620 

ILE ARG GLN HIS LEU VAL THR ALA ALA HIS ASP LEU SER ASP GLY GLY 
625 630 635 640 

LEU LEU VAL ALA LEU ALA GLU MET GLY PHE THR ASN GLN LEU GLY ALA 

645 650 655 

GLN VAL LYS VAL ASP LEU PRO THR SER TRP GLY PHE SER GLU THR GLN 

660 665 670 

GLY ARG PHE LEU VAL THR VAL ALA PRO GLU ASP GLN ALA ALA PHE GLU 

675 680 685 

ALA LEU ASN GLY PRO ALA GLU LEU ILE GLY ARG VAL GLN ALA ALA PRO 

690 695 700 

GLN PHE ASP VAL THR THR VAL SER HIS GLN PHE SER VAL PRO LEU GLU 
705 710 715 720 

GLU LEU GLN THR ALA PHE GLU GLU ALA LEU PRO CYS TYR LEU ASN GLN 
725 730 735 

LYS ALA 



<210> 140 
<211> 208 
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<212> PRT 

<213> LACTOBACILLUS RHAMNOSUS 
<400> 140 

MET ILE VAL ILE VAL ASP TYR ASP THR GLY ASN THR LEU ASN VAL LYS 

15 10 15 

LYS ALA LEU ASP TYR LEU ALA ILE ASP ASN GLN LEU SER ALA ASP PRO 

20 25 30 

ALA VAL ILE LEU ALA ALA ALA GLY LEU ILE LEU PRO GLY VAL GLY ALA 

35 40 45 

PHE LYS THR ALA MET SER ALA LEU THR GLN ARG ASP LEU VAL PRO VAL 

50 55 60 

ILE ARG GLN PHE ALA ALA THR GLY LYS PRO LEU LEU GLY ILE CYS LEU 
65 70 75 80 

GLY MET GLN LEU LEU PHE ASP ARG SER PHE GLU PHE GLY GLU THR ALA 

85 90 95 

GLY LEU GLY LEU ILE PRO GLY THR VAL VAL ALA ILE PRO PRO ARG ALA 

100 105 110 

GLY PHE PRO THR PRO HIS MET GLY TRP ASN THR ASN THR ILE THR GLN 

115 120 125 

PRO ASP PRO PHE ALA ALA GLY PHE ALA ASN GLN ALA THR TYR PHE VAL 

130 135 140 

HIS SER TYR TYR VAL GLN THR GLN PRO ALA TYR THR LEU ALA THR THR 
145 150 155 160 

ASP TYR GLY GLN PRO LEU THR SER ILE VAL ARG ARG GLN ASN ILE LEU 

165 170 175 

GLY THR GLN PHE HIS PRO GLU LYS SER GLY ALA VAL GLY LEU ALA GLY 

180 185 190 

LEU GLN ARG PHE LYS GLU MET THR THR ASP ALA THR LEU SER SER ASN 
195 200 205 

<210> 141 
<211> 148 
<212> PRT 

<213> LACTOBACILLUS RHAMNOSUS 
<400> 141 

MET ALA GLU GLU GLN THR LEU VAL LEU VAL LYS PRO ASP GLY VAL ALA 

15 10 15 

GLN GLY HIS ILE GLY GLU VAL ILE THR ARG ILE GLU ARG ARG GLY PHE 

20 25 30 

THR ILE GLU ALA LEU LYS VAL THR GLN ALA THR SER ALA GLN LEU HIS 

35 40 45 

GLN HIS TYR ALA ALA LEU VAL ASP LYS PRO PHE PHE PRO LYS ILE GLU 

50 55 60 

ARG PHE MET THR SER GLY PRO LEU VAL ALA MET ILE VAL SER GLY PHE 
65 70 75 80 

ASN VAL ILE GLU ALA VAL ARG THR MET THR GLY ALA THR ASN PRO GLY 

85 - 90 95 

ASP ALA ALA PRO GLY THR ILE ARG GLY ASP PHE GLY ARG GLU TRP ALA 

100 105 110 

ASP GLN THR ILE ARG ASN VAL ILE HIS SER SER ASP SER GLU ALA SER 

115 120 125 

ALA GLN ARG GLU ILE PRO ILE TRP PHE ALA GLY LYS GLN TYR ALA PRO 

130 135 140 

LYS ALA ASN GLN 
145 
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<210> 142 
<211> 1222 
<212> PRT 

<213> LACTOBACILLUS RHAMNOSUS 
<400> 142 

LEU TYR ASP LYS LYS ILE THR ASP ALA ALA VAL LYS PRO ASP THR ASP 

1 5 10 15 

ILE VAL VAL PRO ALA GLY LYS SER VAL GLN VAL PRO PHE THR LEU SER 

20 25 30 

LEU PRO LYS THR PHE ASP GLN GLN GLN PHE VAL GLU GLY PHE LEU ASN 

35 40 45 

PHE LYS GLY ASN ASP GLY SER SER LEU ASN LEU PRO TYR MET GLY PHE 

50 55 60 

PHE GLY ASP TRP ASN ASP GLY LYS ILE VAL ASP SER LEU ASN GLY VAL 
65 70 75 80 

THR TYR ASP PRO THR GLY GLY ASN TYR GLY THR VAL PRO MET LEU THR 

85 90 95 

ASN LYS LYS THR GLY SER GLN TYR TYR GLY GLY LEU VAL THR ASP ALA 

100 105 110 

SER GLY LYS GLN THR VAL ASP ASP LYS ALA VAL ALA PHE SER SER ASP 

115 120 125 

LYS ASN ALA LEU TYR ASN ASP ILE SER MET GLN TYR TYR LEU LEU ARG 

130 135 140 

ASN ILE SER ASP VAL GLN VAL ASP VAL LEU ASP ASN HIS GLY ASN LYS 
145 150 155 160 

VAL THR THR LEU SER SER SER ASN ASN GLN THR LYS THR TYR TYR ASP 

165 170 175 

SER THR GLY ARG ASN TYR THR TYR TYR ARG ALA PRO ALA TRP ASP GLY 

180 185 190 

THR TYR TYR ASP GLN ARG ASP GLY ASN ILE LYS THR ALA ALA ASP GLY 

195 200 205 

ASN TYR THR TYR ARG ILE SER GLY VAL PRO GLU GLY GLY ASP LYS ARG 

210 215 220 

GLN THR TYR ASP VAL ALA PHE THR LEU ASP SER LYS ALA PRO THR VAL 
225 230 235 240 

ARG HIS VAL ALA LEU THR SER ARG GLN GLU LYS GLY LYS THR THR TYR 

245 250 255 

TYR LEU THR ALA GLU ALA LYS ASP ASP ARG SER GLY LEU ASP ALA THR 

260 265 270 

LYS SER ALA LYS THR SER VAL ASN GLN VAL THR ASN LEU ASP GLY THR 

275 280 285 

PHE THR THR THR GLY THR THR ALA ASP GLY TYR THR LYS LEU GLU THR 

290 295 300 

PRO LEU THR ASP LYS GLN ALA GLN ALA LEU GLY GLN GLY ASP ASN ASN 
305 310 315 320 

VAL GLU LEU TYR LEU THR ASP ASN ALA SER ASN ALA THR ASP GLN SER 

325 330 335 

ALA SER ALA GLN LYS PRO GLY SER THR ALA TYR ASP LEU ILE ILE ASN 

340 345 350 

GLY GLY GLY LEU PRO ASP LYS ILE THR SER GLN THR ALA ASN TYR GLN 

355 360 365 

ALA GLY LYS GLN GLY GLY THR TYR THR PHE THR GLY THR TYR PRO ALA 

370 375 380 

ALA VAL TYR GLY THR TYR THR ASP ALA GLN GLY LYS GLN HIS ASP LEU 
385 390 395 400 
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THR THR THR TYR ASP ALA ASP ALA ASN SER PHE LYS ALA THR MET ALA 

405 410 415 

LEU ASP ALA SER ASP TYR ALA THR LYS VAL ASP LEU TYR THR ASP GLN 

420 425 430 

ALA HIS THR GLN LEU VAL LYS HIS PHE ASP THR ASN VAL ARG LEU ALA 

435 440 445 

ALA PRO THR PHE SER ASP LEU ARG VAL ASN ASP ASN GLN ASP GLN THR 

450 455 460 

SER GLU SER THR VAL LYS VAL THR GLY THR ALA SER ALA ASP THR LYS 
465 470 475 480 

LYS VAL THR VAL THR ASN GLY GLY THR THR THR PRO VAL THR LEU ASP 

485 490 495 

ALA LYS HIS HIS PHE SER GLY ASP VAL PRO VAL ASN TYR GLY ASP ASN 

500 505 510 

THR ILE THR VAL THR ALA GLU ASP GLU ASP GLY ASN THR VAL THR LYS 

515 520 525 

GLN GLN LYS VAL ASN SER THR TYR ASP ALA ASP VAL LEU LYS ASN ALA 

530 535 540 

VAL THR PHE ASP GLN GLY VAL THR PHE GLY ALA ASN GLN LEU LYS VAL 
545 550 555 560 

LYS ASP ALA LYS TYR TYR ASP PRO LYS THR GLY ILE ALA THR ILE THR 

565 570 575 

GLY LYS VAL LYS HIS PRO THR THR THR LEU GLN VAL ASP GLY LYS GLN 

580 585 590 

VAL PRO ILE ASN ASP ASP LEU THR PHE SER PHE LYS LEU ASN LEU GLY 

595 600 605 

THR ALA GLY GLN LYS PRO PHE GLY VAL VAL ILE GLY ASP THR THR GLN 

610 615 620 

ASP LYS THR VAL GLN ASP SER LEU THR PHE ILE LEU ASP ALA VAL ALA 
625 630 635 640 

PRO THR LEU SER LEU ASP SER SER THR ASP LYS PRO VAL TYR THR ASN 

645 650 655 

ASP PRO ASN PHE ARG ILE THR GLY THR ALA THR ASP ASN VAL ASN TYR 

660 665 670 

LEU GLU LEU ALA ILE ASN GLY SER GLN VAL ALA SER GLN TYR GLU ASP 

675 680 685 

ILE ASN LEU ASN SER GLY GLN PRO GLY HIS MET ALA ILE ASP GLN THR 

690 695 700 

VAL LYS LEU LEU GLU GLY LYS ASN VAL LEU THR VAL ALA ALA THR ASP 
705 710 715 720 

SER GLY SER ASN VAL THR THR LYS LYS ILE THR VAL TYR TYR GLU PRO 

725 730 735 

LYS LYS THR LEU ALA ALA PRO THR ILE THR PRO ASN THR THR ASP PRO 

740 745 750 

ALA LYS GLU VAL THR LEU THR ALA LYS ALA ALA ALA GLY GLU THR VAL 

755 760 765 

GLN TYR SER THR ASP GLY GLY LYS THR TYR GLN ASP LEU PRO THR THR 

770 775 780 

GLY LEU SER VAL SER ALA ASN ALA ASP PHE LYS PHE LYS ALA VAL ASP 

785 790 795 800 

LEU TYR GLY ASN GLU SER PRO ALA VAL ASP TYR ALA VAL LYS ASN ILE 

805 810 815 

LYS THR ASP ASP PRO ALA GLN LEU GLN LYS ALA LYS THR THR LEU GLN 

820 825 830 

ASP LEU LEU THR GLN ALA LYS ALA LYS ALA THR SER ALA GLN TYR THR 
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835 840 845 

ASP ALA THR THR ASN ALA LEU ASN THR ALA ILE GLY SER ALA GLN THR 

850 855 860 

ALA LEU ALA LYS ALA ASP ALA THR ILE GLU THR LEU THR THR ALA THR 
865 870 875 880 

THR GLN LEU THR THR ALA VAL ASN GLN LEU VAL ASP LYS LEU PRO ALA 

885 890 895 

ASP GLN GLN ALA ALA LEU LEU ASN LYS ILE GLN SER ALA LYS GLU ALA 

900 905 910 

PHE GLY THR ASP LEU GLY GLY GLN THR ASP PRO SER THR GLY LYS THR 

915 920 925 

LEU ASN ALA GLU LEU ASP ALA VAL ALA ALA GLN THR THR ALA GLY THR 

930 935 940 

SER THR ALA ASP GLN ILE GLU THR ASN PHE ASN LYS VAL LEU ASP ALA 
945 950 955 960 

ALA LEU ASN GLN LEU ALA LYS THR ILE LYS ALA ALA THR PRO VAL LYS 

965 970 975 

VAL GLY ASN ALA LYS ASP THR THR THR GLY LYS THR TRP TYR GLY ASP 

980 985 990 

VAL ASP ALA VAL ILE ALA ALA GLY THR ALA ALA LYS THR ASP THR GLU 

995 1000 1005 

LYS ILE ALA GLN LEU GLN GLY LEU PHE GLY LEU LYS THR LYS ILE ALA 

1010 1015 1020 

ALA ALA VAL GLU ALA ALA ALA LYS THR PRO GLN GLN PRO GLY GLY GLY 
1025 1030 1035 1040 

SER GLY SER GLY SER ASP THR GLY LYS GLY SER GLY SER GLY SER GLY 

1045 1050 1055 

SER GLU ALA GLY LYS GLY SER GLY THR GLY SER GLY SER GLU ALA GLY 

1060 1065 1070 

LYS GLY SER GLY SER GLY SER GLY SER ASP THR GLY LYS GLY SER GLY 

1075 1080 1085 

SER GLY SER GLY PRO ASP THR GLY LYS GLY SER GLY SER GLY SER GLY 

1090 1095 1100 

SER GLU ALA GLY LYS GLY SER GLY SER GLY SER GLY SER ASP THR GLY 
1105 1110 1115 1120 

LYS GLY SER GLY SER GLY SER GLY SER ASP ALA GLY LYS GLY SER GLY 

1125 1130 1135 

THR ASP LYS GLU ASN GLN PRO LYS ASP THR PRO SER THR ASN PRO LYS 

1140 1145 1150 

GLY GLY ASP ASP LYS LYS GLN THR GLN GLU THR PRO ALA GLN PRO THR 

1155 1160 1165 

GLY THR GLU ASN ALA ASN SER ASN GLY ALA SER SER GLN ALA SER THR 

1170 1175 1180 

LYS ASP THR LEU PRO SER THR ASN GLU SER PRO ARG PRO ALA LEU ALA 
1185 1190 1195 1200 

PHE LEU GLY ALA LEU VAL MET GLY GLY LEU GLY LEU LEU GLY ILE LYS 

1205 1210 1215 

ARG LYS ARG LYS GLN SER 
1220 

<210> 143 
<211> 391 
<212> PRT 

<213> LACTOBACILLUS RHAMNOSUS 
<400> 143 

VAL HIS LEU ALA LYS ARG ILE LEU ASN VAL ALA PRO SER ALA THR LEU 
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15 10 15 

ALA LEU SER ASN GLN THR LYS ASP LEU LYS ALA LYS GLY ALA ASP VAL 

20 25 30 

ILE ASP LEU SER ILE GLY GLN PRO ASP PHE SER THR PRO LYS ALA ILE 

35 40 45 

ASP ASP ALA ALA ILE ALA ALA ILE GLN ALA GLY ASN ALA SER PHE TYR 

50 55 60 

THR ALA ALA THR GLY ILE PRO GLU LEU LYS GLN ALA ILE SER ASP ARG 
65 70 75 80 

ILE PHE ALA GLN ASP GLY ILE ARG TYR ASP HIS ARG GLN ILE VAL ALA 

85 90 95 

THR THR GLY ALA LYS PHE ALA LEU TYR ALA LEU PHE GLN VAL PHE LEU 

100 105 110 

ASN PRO GLY ASP GLU VAL LEU ILE PRO VAL PRO TYR TRP VAL SER TYR 

115 120 125 

GLU GLU GLN ILE LYS LEU ALA SER GLY VAL PRO HIS LEU VAL MET PRO 

130 135 140 

ALA VAL GLY HIS LYS VAL SER VAL ASP ASP LEU GLU ALA ALA ARG THR 
145 150 155 160 

ASP LYS THR ARG ALA LEU ILE ILE ASN SER PRO GLN ASN PRO SER GLY 

165 170 175 

VAL VAL TYR ASP ARG THR GLU LEU THR LEU ILE GLY ASN TRP ALA LEU 

180 185 190 

LYS HIS HIS ILE LEU VAL VAL THR ASP ASP ILE TYR ARG ASP LEU ILE 

195 200 205 

TYR ASN GLY THR THR TYR THR SER MET ILE SER ILE ASP PRO ASP ILE 

210 215 220 

ALA ALA ASN THR VAL LEU ILE SER GLY VAL SER LYS SER TYR ALA MET 
225 230 235 240 

THR GLY TRP ARG ILE GLY TYR ALA ALA GLY PRO GLU LYS LEU ILE GLN 

245 250 255 

ALA MET ALA THR PHE ILE SER HIS THR THR SER ASN PRO ALA ALA VAL 

260 265 270 

SER GLU TYR ALA ALA VAL ALA ALA LEU THR GLY ASP GLN GLN VAL VAL 

275 280 285 

GLU LYS MET ARG ARG ALA PHE GLU GLU ARG LEU ASN LEU PHE TYR ASP 

290 295 300 

LEU LEU ALA ASP ILE PRO GLY PHE ASP MET GLY ASP LYS PRO GLN GLY 
305 310 315 320 

ALA PHE TYR LEU PHE PRO ASN ILE LYS ARG ALA ALA GLN LEU SER HIS 

325 330 335 

TYR GLY THR VAL ASP ASP PHE ILE SER ALA LEU LEU THR GLU THR GLY 

340 345 350 

VAL ALA ILE VAL PRO GLY ARG ALA PHE GLY MET PRO ASP HIS ALA ARG 

355 360 365 

ILE SER TYR CYS LYS ASP LEU ALA SER LEU LYS GLU ALA ALA ARG ARG 

370 375 380 

ILE ARG GLU PHE VAL GLY LYS 
385 390 

<210> 144 
<211> 458 
<212> PRT 

<213> LACTOBACILLUS RHAMNOSUS 
<400> 144 
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MET LYS CYS ALA GLY GLY ASN THR MET ALA SER GLU LYS SER SER LEU 

15 10 15 

LYS SER THR ILE ARG VAL SER ILE THR ASN PHE LEU ASP SER GLY SER 

20 25 30 • 

ILE VAL ALA GLY ALA SER GLY LEU THR LEU TRP THR GLN HIS PHE GLY 

35 40 45 

LEU SER SER PHE GLN VAL GLY LEU LEU ARG ALA LEU SER ALA ASN ALA 

50 55 60 

PHE GLY ALA ALA LEU GLY ALA LEU ILE GLY GLY PRO LEU SER ASP LYS 
65 70 75 80 

PHE GLY ARG LYS LEU ILE TYR THR TYR ASP MET LEU VAL TYR MET VAL 

85 90 95 

GLY THR ILE LEU VAL MET PHE ALA LEU ASN PHE PRO MET LEU LEU ALA 

100 105 110 

GLY PHE LEU VAL THR GLY LEU ALA VAL GLY ALA GLY VAL PRO ALA SER 

115 120 125 

TRP THR TYR ILE SER GLU THR SER GLN ASP ASP ASN ARG ALA LYS ASN 

130 135 140 

ILE GLY VAL SER GLN PHE ALA TRP SER LEU GLY PRO ALA VAL ILE PHE 
145 150 155 160 

ILE LEU GLY THR VAL LEU ALA PRO LEU GLY LEU PHE GLY ASN ARG ILE 

165 170 175 

LEU PHE GLY LEU LEU THR VAL ILE ALA PHE ILE ALA TRP LEU LEU GLN 

180 185 190 

ARG GLY LEU GLY GLU SER LYS ALA TRP GLN ASP GLN LYS ALA PHE GLU 

195 200 205 

LYS SER SER GLY GLU LYS SER HIS PRO TYR ARG THR LEU PHE SER ASN 

210 215 220 

LYS THR SER LEU LYS TRP LEU CYS PHE LEU VAL GLY VAL TYR MET PHE 
225 230 235 240 

TRP ASN LEU VAL ALA GLY ALA MET GLY PHE PHE MET PRO TYR VAL TYR 

245 250 255 

GLU THR ALA GLY GLY LEU SER ASN GLN GLU ALA ASN LEU LEU GLN ALA 

260 265 270 

VAL LEU TRP VAL LEU THR ALA LEU ALA THR TYR PHE GLY PHE ALA LYS 

275 280 285 

TYR GLY ASP LYS ALA ASN HIS ARG ILE PHE PHE PHE VAL GLY ALA ALA 

290 295 300 

MET ALA ALA ALA SER TRP ILE VAL LEU THR TYR ALA GLY MET ALA GLN 
305 310 315 320 

SER TRP SER LEU TRP ALA PHE VAL ALA LEU TRP GLY ILE SER ALA GLY 

325 330 335 

ILE GLY ALA GLN ALA TRP TYR ALA LEU TRP ALA THR GLU LEU PHE PRO 

340 345 350 

THR GLN PHE ARG ALA GLY SER GLN GLY VAL MET PHE PHE LEU VAL ARG 

355 360 365 

ALA SER ALA GLY VAL TRP SER ILE ILE PHE PRO ALA ILE LEU ASN SER 

370 375 380 

LEU GLY PHE THR VAL ALA GLY THR PHE MET ILE GLY LEU LEU LEU VAL 
385 390 395 400 

SER LEU VAL ILE GLY THR ILE TRP THR PRO LYS THR ARG GLY LYS SER 

405 410 415 

LEU GLU GLU ILE THR ARG GLU GLN TYR GLY ASP LYS PHE LEU THR ASP 

420 425 430 

ASP GLU LYS SER LYS ALA ASP ARG ASP THR ALA ALA LYS ASP THR GLY 

435 440 445 

SER GLU ARG VAL SER PRO GLN SER ILE ASN 
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450 



455 



<210> 145 
<211> 493 
<212> PRT 

<213> LACTOBACILLUS RHAMNOSUS 
<400> 145 

MET LYS GLU VAL VAL MET SER ILE ARG GLN PHE PRO GLU ASN PHE LEU 

15 10 15 

TRP GLY GLY ALA THR ALA ALA ASN GLN LEU GLU GLY ALA TYR ASN VAL 

20 25 30 

ASP GLY LYS GLY LEU SER THR SER ASP LEU LEU LEU GLY GLY THR HIS 

35 40 45 

ASN VAL PRO ARG GLN LEU THR ARG GLU VAL ARG PRO ASP ALA PHE TYR 

50 55 60 

PRO SER HIS GLU ALA ILE ASP HIS PHE HIS ARG TYR GLN GLU ASP ILE 
65 70 75 80 

ALA LEU PHE ALA GLU MET GLY PHE LYS VAL TYR ARG PHE SER ILE ALA 

85 90 95 

TRP THR ARG ILE TYR PRO ASN GLY SER ALA SER ASP GLY PRO SER LYS 

100 105 110 

GLU GLY LEU ALA PHE TYR ALA ALA LEU ILE ALA GLU LEU LYS ARG TYR 

115 120 125 

ASN ILE GLU PRO LEU VAL THR ILE SER HIS PHE GLU SER PRO ILE ALA 

130 135 140 

LEU THR LYS ALA PHE ASN GLY TRP ALA SER ARG ASP MET ILE GLU GLU 
145 150 155 160 

TYR VAL THR PHE ALA GLN THR ILE ILE ALA ASN PHE HIS ASN ASP VAL 

165 170 175 

HIS TYR TRP LEU THR PHE ASN GLU ILE ASN MET LEU THR ARG PRO MET 

180 185 190 

GLY ALA TYR LEU ALA GLY GLY MET TYR VAL ASP ASP THR ASN ARG PHE 

195 200 205 

ILE SER PRO ASP ILE ASP SER THR GLN MET ARG LEU GLN ALA LEU HIS 

210 215 220 

HIS GLN PHE VAL ALA SER ALA ARG VAL CYS SER PHE ALA HIS GLY PHE 
225 230 235 240 

ASP PRO ASN LEU LYS ILE GLY CYS MET LEU ALA TYR ARG MET LEU TYR 

245 250 255 

PRO LEU THR SER HIS PRO GLU ASP ILE ALA LEU VAL GLN THR ALA THR 

260 265 270 

GLU LEU ASN ASN PHE TYR CYS GLY ASP VAL GLN VAL LYS GLY ARG TYR 

275 280 285 

PRO TYR PHE ALA LYS ARG TYR TRP ARG ASP HIS ASP ILE THR ILE ASP 

290 295 300 

ILE GLU PRO TRP GLU GLU GLU ILE LEU LYS ARG GLY THR VAL ASP PHE 
305 310 315 320 

PHE ALA LEU SER TYR TYR GLN SER SER THR MET THR THR THR GLU SER 

325 330 335 

GLY GLU THR SER GLY GLY ASN PHE PHE ALA GLY VAL LYS ASN PRO TYR 

340 345 350 

LEU GLN ARG ASN ASP TRP GLY TRP GLU ILE ASP PRO ARG GLY LEU ARG 

355 360 365 

THR ALA LEU ASN GLN ILE TYR ASP ARG TYR GLN VAL PRO VAL MET VAL 

370 375 380 

VAL GLU ASN GLY PHE GLY ALA ARG ASP GLU LEU ILE GLU GLN ASP GLY 
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385 390 395 400 

GLN LYS THR VAL ASN ASP THR ALA ARG ILE ASN TYR LEU ARG ALA HIS 

405 410 415 

ILE ALA ALA MET TYR ASP ALA ILE GLN ASP GLY VAL ASP LEU ILE GLY 

420 425 430 

TYR THR SER TRP ALA PRO ILE ASP LEU ILE SER ALA SER THR GLY GLU 

435 440 445 

MET ALA LYS ARG TYR GLY TYR ILE TYR VAL ASP LYS HIS ASP ASP GLY 

450 455 460 

SER GLY THR LEU ASN ARG TYR ARG LYS GLN SER PHE TYR TRP TYR GLN 
465 470 475 480 

GLN VAL ILE ARG GLN ASN GLY LEU SER GLU SER ASP ALA 
485 490 



<210> 146 
<211> 496 
<212> PRT 

<213> LACTOBACILLUS RHAMNOSUS 



<400> 146 

MET GLU GLU LEU LEU GLU SER SER LEU LEU LYS HIS TYR GLU ILE ILE 

15 10 15 

SER PHE LEU LEU ASP LYS GLU TRP VAL THR ILE LYS GLN VAL ALA GLU 

20 25 30 

GLU THR ARG ILE PRO ALA ARG THR ILE ARG GLN ASN ILE GLY THR ILE 

35 40 45 

ASN GLN TYR ILE ALA PRO ALA LYS ILE GLU SER SER GLN ARG TYR GLY 

50 55 60 

ILE ARG LEU ALA TYR ASP SER ALA HIS ASN PRO LEU TYR ILE TYR ALA 
65 70 75 80 

ALA ILE TYR ARG GLN SER THR ARG PHE LEU ILE LEU GLU GLN ILE PHE 

85 90 95 

LEU HIS HIS TYR LEU SER ILE ALA GLN PHE SER GLU ALA LEU PHE ILE 

100 105 110 

SER GLU SER THR LEU LYS ARG HIS MET GLN VAL LEU ASN GLN ILE LEU 

115 120 125 

PRO HIS TYR GLY PHE HIS ILE ASP THR GLN THR LEU ASP ILE ILE GLY 

130 135 140 

ASP GLU LYS LYS ILE HIS PHE PHE TYR TYR THR TYR LEU LEU GLU ARG 
145 150 155 160 

TYR TRP PHE ILE ASP ASP PHE LEU PRO GLN ASP GLU LEU LYS LEU ILE 

165 170 175 

ALA ALA ILE ILE SER GLU PHE PHE ALA HIS TYR PRO THR LEU THR THR 

180 185 190 

PRO ARG TYR GLN SER PHE SER PHE ILE ASN LYS LEU ARG ALA THR ILE 

195 200 205 

PHE VAL CYS LEU LYS ARG ASN SER ARG GLY HIS THR PHE GLU ASN ALA 

210 215 220 

THR PRO ALA ILE GLU ASN ALA THR PHE SER PRO GLU LEU ARG GLN SER 
225 230 235 240 

ILE ALA ARG CYS TYR LYS ILE ASP CYS SER SER LEU VAL PHE SER HIS 

245 250 255 

LEU PHE TYR LEU PHE PHE ASN PRO ARG ASN ALA TRP SER TYR ALA ASP 

260 265 270 

LEU LEU THR LYS THR HIS GLN ASP ALA GLU ILE ARG ALA ILE HIS ARG 

275 280 285 

ALA LEU THR HIS PHE LEU ASP MET VAL VAL ALA THR GLU HIS LEU SER 
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290 295 300 

LEU PRO ASN ARG GLU GLN VAL LEU LEU ARG LEU TYR ASN ALA ILE GLU 
305 310 315 320 

TYR THR TRP GLY PRO THR LYS ILE LEU TYR SER PRO SER GLU ALA PHE 

325 330 335 

PHE ALA SER MET ASN GLN PHE SER LYS THR PHE ILE ARG GLN ALA ARG 

340 345 350 

GLN THR LEU VAL THR ALA LEU ARG ASN GLU LYS VAL ASN VAL ARG ILE 

355 360 365 

ASP ASP ALA PHE ILE THR LYS LEU LEU PHE THR LEU VAL THR SER GLY 

370 375 380 

GLU THR LEU PRO LEU GLN LEU GLU GLN LYS ALA PRO LYS VAL ARG THR 
385 390 395 400 

GLY LEU PHE PHE ASN THR SER PHE GLU HIS SER HIS PHE LEU LEU ASN 

405 410 415 

GLU LEU ASN TYR HIS LEU ARG SER ASN LEU LYS LEU GLU LEU VAL PRO 

420 425 430 

ALA SER THR LEU ALA GLU LEU LYS THR VAL ALA ARG GLN PHE ASP LEU 

435 440 445 

ILE ILE THR ASN LEU PRO LEU LEU ASN LEU PRO ASN CYS GLN VAL VAL 

450 455 460 

ALA ILE GLN PRO HIS PRO THR PRO GLU ASP PHE ASP ASN ILE LEU ALA 
465 470 475 480 

ALA TYR ASN ARG ILE ILE ASN ALA LYS SER LEU GLU SER SER VAL SER 
485 490 495 

<210> 147 
<211> 244 
<212> PRT 

<213> LACTOBACILLUS RHAMNOSUS 
<400> 147 

MET ILE PHE ARG LYS PRO GLN PRO PHE GLU TYR GLU GLY THR ASP THR 

15 10 15 

GLY VAL VAL LEU LEU HIS ALA TYR THR GLY SER PRO ASN ASP MET ASN 

20 25 30 

PHE MET ALA ARG ALA LEU GLN ARG SER GLY TYR GLY VAL TYR VAL PRO 

35 40 45 

LEU PHE SER GLY HIS GLY THR VAL GLU PRO LEU ASP ILE LEU THR LYS 

50 55 60 

GLY ASN PRO ASP ILE TRP TRP ALA GLU SER SER ALA ALA VAL ALA HIS 
65 70 75 80 

MET THR ALA LYS TYR ALA LYS VAL PHE VAL PHE GLY LEU SER LEU GLY 

85 90 95 

GLY ILE PHE ALA MET LYS ALA LEU GLU THR LEU PRO GLY ILE THR ALA 

100 105 110 

GLY GLY VAL PHE SER SER PRO ILE LEU PRO GLY LYS HIS HIS LEU VAL 

115 120 125 

PRO GLY PHE LEU LYS TYR ALA GLU TYR MET ASN ARG LEU ALA GLY LYS 

130 135 140 

SER ASP GLU SER THR GLN ILE LEU ALA TYR LEU PRO GLY GLN LEU ALA 
145 150 155 160 

ALA ILE ASP GLN PHE ALA THR THR VAL ALA ALA ASP LEU ASN LEU VAL 

165 170 175 

LYS GLN PRO THR PHE ILE GLY GLN ALA GLY GLN ASP GLU LEU VAL ASP 

180 185 190 

GLY ARG LEU ALA TYR GLN LEU ARG ASP ALA LEU ILE ASN ALA ALA ARG 
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195 200 205 

VAL ASP PHE HIS TRP TYR ASP ASP ALA LYS HIS VAL ILE THR VAL ASN 

210 215 220 

SER ALA HIS HIS ALA LEU GLU GLU ASP VAL ILE ALA PHE MET GLN GLN 
225 230 235 240 

GLU ASN GLU GLY 



<210> 148 
<211> 399 
<212> PRT 

<213> LACTOBACILLUS RHAMNOSUS 
<400> 148 

MET SER LEU LEU ALA THR LEU LEU GLN ALA LEU ASP ASP ASP GLU GLN 

15 10 15 

GLU MET ILE ALA ILE ARG ARG GLN LEU HIS ALA HIS PRO GLU VAL SER 

20 25 30 

PHE HIS GLU LYS GLN THR ALA ALA TYR ILE LYS ALA TYR TYR ALA ALA 

35 40 45 

LEU ASP MET PRO VAL VAL PRO CYS GLY ASP GLY TYR GLY MET TYR VAL 

50 55 60 

ASP ILE GLU GLY GLY GLN PRO GLY PRO LYS LEU ALA LEU ARG ALA ASP 
65 70 75 80 

PHE ASP ALA LEU ALA ILE GLN GLU ASP ASN GLU LEU PRO PHE LYS SER 

85 90 95 

GLN ASN PRO GLY VAL MET HIS ALA CYS GLY HIS ASP ALA HIS THR ALA 

100 105 110 

TYR LEU LEU VAL LEU ALA LYS GLU LEU ASN LYS ILE LYS THR GLN LEU 

115 120 125 

SER GLY SER ILE PRO ILE ILE HIS GLN PRO ALA GLU GLU VAL SER PRO 

130 135 140 

GLY GLY ALA LYS GLY MET ILE ALA ALA GLY VAL LEU GLU GLY VAL THR 
145 150 155 160 

ASN VAL ILE GLY VAL HIS VAL MET SER SER MET PRO THR GLY LEU ILE 

165 170 175 

GLY TYR HIS THR GLY ALA THR GLN THR GLY ARG ALA ASN PHE THR ASP 

180 185 190 

THR ILE ILE GLY LYS GLY GLY HIS ALA SER MET PRO HIS LEU SER ASN 

195 200 205 

ASP ALA ILE VAL ALA GLY SER TYR LEU VAL THR ALA LEU GLN THR ILE 

210 215 220 

VAL SER ARG ARG ILE ASP PRO PHE ASP THR ALA SER VAL THR ILE GLY 
225 230 235 240 

SER PHE ASP GLY VAL GLY SER PHE ASN ALA ILE LYS GLN ALA VAL VAL 

245 250 255 

LEU LYS GLY ASP VAL ARG VAL MET LYS GLU SER THR ARG GLN THR ILE 

260 265 270 

HIS GLN GLN ILE VAL THR MET ASN HIS GLY LEU GLU ALA MET PHE GLY 

275 280 285 

VAL GLN THR LYS LEU ASP TYR ASP ASP ASN TYR PRO VAL LEU ILE ASN 

290 295 300 

ASP ALA THR LEU THR ASN GLN ALA MET ALA ALA ILE LYS ALA ALA LYS 
305 310 315 320 

ILE PRO GLN ILE THR ALA ILE LYS ASP THR GLY VAL GLN ASP PRO SER 

325 330 335 

GLU ASP PHE ALA TYR PHE ALA GLN LYS VAL PRO SER SER PHE PHE TYR 
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340 345 350 

ILE GLY CYS GLN LEU PRO ASP GLY SER ASN HIS PRO HIS HIS SER PRO 

355 360 365 

ASP PHE MET LEU ASP GLU ASP ALA ILE LEU ILE ALA ALA LYS ALA VAL 

370 375 380 

ALA ALA ALA THR LEU GLY TYR LEU ASP GLN ASN LYS THR VAL GLN 
385 390 395 

<210> 149 
<211> 237 
<212> PRT 

<213> LACTOBACILLUS RHAMNOSUS 
<400> 149 

MET TRP LYS VAL ILE THR ASP ALA VAL PRO GLN MET ILE ALA ALA GLY 

15 10 15 

ILE LYS TYR THR ILE PRO ILE ALA LEU VAL SER PHE ALA ILE GLY LEU 

20 25 30 

ILE ILE ALA LEU VAL THR ALA LEU THR ARG ILE SER VAL ARG LYS GLY 

35 40 45 

ILE LEU ILE ARG ILE ALA LYS GLY ILE ALA VAL PHE TYR VAL TRP LEU 

50 55 60 

PHE ARG SER THR PRO LEU LEU VAL GLN LEU PHE ILE VAL PHE PHE GLY 
65 70 75 80 

LEU PRO SER LEU ILE ILE PRO GLY ILE PHE PRO HIS GLY ILE LYS LEU 

85 90 95 

ASP PRO ALA ALA ALA GLY ILE ILE THR PHE SER LEU ASN THR GLY ALA 

100 105 110 

TYR CYS ALA GLU THR THR ARG ALA SER LEU LEU SER ILE ASP SER GLY 

115 120 125 

GLN TRP GLU ALA ALA TYR ALA ILE GLY LEU PRO ARG ARG LEU VAL LEU 

130 135 140 

ARG GLU ILE ILE ILE PRO GLN ALA LEU ARG THR ALA ILE PRO PRO LEU 
145 150 155 160 

SER ASN SER PHE ILE SER LEU ILE LYS ASP THR SER LEU ALA ALA SER 

165 170 175 

ILE THR ILE VAL GLU MET PHE GLN VAL SER GLN GLN ILE ALA ALA GLU 

180 185 190 

ASN TYR GLN PRO LEU LEU MET TYR SER ILE VAL ALA LEU LEU TYR ALA 

195 200 205 

ILE VAL CYS THR PHE LEU ALA TRP GLY GLN ARG TYR LEU GLU LYS PHE 

210 215 220 

THR SER ARG TYR ASN ALA ASN ALA GLN THR THR GLN LEU 
225 230 235 

<210> 150 
<211> 567 
<212> PRT 

<213> LACTOBACILLUS RHAMNOSUS 
<400> 150 

MET SER LYS LYS ILE ILE VAL ILE GLY GLY VAL ALA GLY GLY ALA SER 

15 10 15 

VAL ALA ALA ARG ALA ARG ARG LEU ASP GLU SER ALA GLN ILE THR MET 

20 25 30 

TYR GLU LYS GLY PRO ASN VAL SER PHE SER ASN CYS ALA LEU PRO TYR 
35 40 45 
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HIS LEU SER GLY MET ILE PRO ASP ALA GLU SER ILE VAL LEU MET ASP 

50 55 60 

SER GLU GLN PHE LYS GLN GLN TYR ASN ILE ASP ALA ILE VAL ASN HIS 
65 70 75 80 

GLU VAL THR ALA ILE HIS ALA GLU THR GLN THR VAL THR VAL LYS ASP 

85 90 95 

VAL ARG THR GLY GLU VAL THR THR ASP SER TYR ASP ASP LEU PHE LEU 

100 105 110 

SER PRO GLY ALA VAL PRO ILE LEU PRO ARG SER ILE HIS GLY ILE GLN 

115 120 125 

ASN THR ASN VAL PHE THR ILE ARG ASN VAL ASP ASP ILE LYS ALA LEU 

130 135 140 

ALA THR ALA LEU LYS ASP ARG LYS ALA THR ASN VAL SER VAL ILE GLY 
145 150 155 160 

GLY GLY PHE ILE GLY ILE GLU ALA ALA GLU ASN LEU VAL LYS GLY GLY 

165 170 175 

TYR HIS VAL ASN LEU ILE GLU GLY ALA ASP HIS ILE LEU ALA THR ILE 

180 185 190 

ASP GLN ASP MET ALA GLN LEU VAL GLN LYS THR MET LEU ASP ASN ASP 

195 200 205 

VAL ARG LEU ILE VAL HIS ASP THR LEU THR ALA ILE GLU ASN ASP HIS 

210 215 220 

ILE THR LEU ALA SER GLY LYS GLU LEU PRO THR ASP ILE VAL ILE MET 
225 230 235 240 

ALA ILE GLY VAL LYS ALA ASP THR GLU LEU ALA GLN GLN SER GLY ILE 

245 250 255 

LYS LEU GLY LYS THR GLY ASN ILE GLN VAL ASN GLN ALA PHE GLN THR 

260 265 270 

ASN LEU PRO HIS VAL TYR ALA VAL GLY ASP ALA ILE GLU VAL TYR GLN 

275 280 285 

ARG LEU LEU ARG GLN PRO THR ARG LEU ASN LEU ALA PHE PRO ALA GLN 

290 295 300 

LEU GLN ALA ARG GLN ALA VAL ASP HIS ALA PHE GLY ARG GLN ILE ARG 
305 310 315 320 

ASN ARG GLY VAL ILE GLY SER GLN CYS LEU PRO VAL PHE ASN MET ASN 

325 330 335 

VAL ALA SER THR GLY LEU THR ALA ARG GLN CYS GLN ASP ALA LYS ILE 

340 345 350 

ASP TYR ARG GLU ALA LEU VAL ILE PRO LYS ASP LYS VAL ALA LEU ILE 

355 360 365 

PRO GLY ALA LYS PRO LEU TYR LEU LYS LEU ILE PHE ALA TYR PRO SER 

370 375 380 

GLY GLU ILE LEU GLY ALA GLN ALA ILE GLY GLU SER GLY VAL ASP LYS 
385 390 395 400 

GLN ILE ASP ILE ILE ALA THR ALA ILE THR ASN HIS ASN TYR VAL GLU 

405 410 415 

ASP LEU GLU THR LEU GLU LEU CYS TYR GLN PRO THR PHE SER THR ALA 

420 425 430 

LYS ASN ALA VAL ASN MET ALA GLY LEU VAL ALA THR ASN ILE LEU ASN 

435 440 445 

GLY GLU PHE LYS GLN ILE MET VAL SER GLN VAL ARG PRO LEU VAL GLU 

450 455 460 

ALA GLY ALA MET LEU ILE ASP VAL ARG GLU PRO ASP GLU PHE ALA GLU 
465 470 475 480 

GLY HIS ILE ILE SER ALA LYS ASN ILE PRO MET SER ARG PHE ARG GLU 

485 490 495 

HIS LEU ASP GLU ILE PRO ARG ASP GLN PRO VAL TYR ILE HIS CYS LEU 
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500 505 510 

SER GLY GLN ARG SER TYR ASN VAL ALA ARG ALA LEU GLY ASN LYS GLY 

515 520 525 

TYR HIS ASN ILE TYR ASN ILE ALA GLY SER PHE LEU ASP LEU CYS GLU 

530 535 540 

PHE GLU TYR PHE GLU ASP THR THR GLN ASN ARG LYS PRO ILE VAL THR 
545 550 555 560 

ASN TYR ARG PHE ASP LEU LEU 
565 



<210> 151 
<211> 385 
<212> PRT 

<213> LACTOBACILLUS RHAMNOSUS 



<220> 

<221> VARIANT 

<222> (1) . . . (385) 

<223> XAA = ANY AMINO ACID 



<400> 151 

MET ILE TYR PHE ASP ASN SER ALA THR THR LYS ILE SER PRO ASP ALA 

15 10 15 

LEU ALA THR TYR ASN LYS VAL SER THR ASP PHE PHE GLY ASN PRO SER 

20 25 30 

SER LEU HIS ALA LEU GLY THR LYS ALA ASN GLU VAL LEU GLN SER SER 

35 40 45 

ARG ALA GLN ILE ALA LYS LEU ILE GLY ALA LYS PRO ASP GLU ILE TYR 

50 55 60 

PHE THR SER GLY GLY THR GLU GLY ASP ASN TRP VAL ILE LYS GLY THR 
65 70 75 80 

ALA MET ALA LYS ARG GLU PHE GLY ARG HIS LEU ILE THR THR SER ILE 

85 90 95 

GLU HIS PRO ALA VAL ILE ASN THR MET LYS GLN LEU GLU LYS LEU GLY 

100 105 110 

PHE GLU VAL THR TYR LEU PRO VAL ASP ARG ARG GLY PHE ILE HIS ILE 

115 120 125 

ASP ASP LEU LYS ALA ALA ILE ARG LYS ASP THR ILE LEU VAL SER ILE 

130 135 140 

MET ALA VAL ASN ASN GLU ILE GLY SER MET GLN PRO ILE VAL GLN ALA 
145 150 155 160 

ALA ARG VAL LEU ASP ASN TYR PRO ASN ILE HIS PHE HIS VAL ASP ALA 

165 170 175 

VAL GLN XAA VAL GLY LYS GLY LEU ASP ALA ALA LEU GLN ASP PRO ARG 

180 185 190 

ILE ASP PHE LEU SER PHE SER GLY HIS LYS PHE HIS ALA PRO ARG GLY 

195 200 205 

THR GLY PHE ILE TYR ALA LYS GLU GLY ARG MET LEU ASP PRO LEU LEU 

210 215 220 

THR GLY GLY GLY GLN GLU HIS ASP TRP ARG SER GLY THR GLU ASN VAL 
225 230 235 240 

PRO ALA ILE ALA ALA MET ALA LYS SER LEU ARG LEU LEU LEU ALA ASN 

245 250 255 

GLU ASP ALA ASN VAL ALA ARG GLN GLN ALA VAL ARG LYS ARG ILE PHE 

260 265 270 

GLU HIS VAL SER GLN LYS PRO LYS VAL THR MET PHE SER GLN LEU THR 
275 280 285 
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PRO ASP PHE ALA PRO HIS VAL LEU CYS PHE ALA ILE ALA GLY VAL ARG 

290 295 300 

GLY GLU THR ILE VAL HIS ALA PHE GLU ASP HIS GLN ILE TYR ILE SER 
305 310 315 320 

THR THR SER ALA CYS SER SER LYS LYS GLY THR GLU SER SER THR LEU 

325 330 335 

ALA ALA MET HIS THR ASP PRO LYS ILE ALA THR SER ALA ILE ARG VAL 

340 345 350 

SER LEU ASP GLU ALA ASN THR LEU ASP GLU ALA ASP ALA PHE ASN ALA 

355 360 365 

ALA PHE ASP THR ILE TYR ALA LYS PHE ALA LYS LEU ASP LYS ALA THR 
370 375 380 

VAL 
385 



<210> 152 
<211> 398 
<212> PRT 

<213> LACTOBACILLUS RHAMNOSUS 



<400> 152 

MET ARG GLU GLN PHE PRO PHE PHE LYS ALA HIS PRO GLY LEU VAL TYR 

15 10 15 

LEU ASP THR ALA ALA THR SER GLN LYS PRO GLN ALA LEU LEU ASP SER 

20 25 30 

LEU GLN ASN TYR TYR ILE ASN GLU ASN ALA ASN VAL HIS ARG GLY LEU 

35 40 45 

TYR LYS LEU ALA TYR ASP THR THR GLU ALA TYR GLU GLY VAL ARG GLN 

50 55 60 

GLU VAL ALA ASP PHE LEU SER ALA LYS SER ALA ASP GLU ILE ILE PHE 
65 70 75 80 

THR ARG GLY THR THR ASP SER LEU ASN LEU VAL ALA SER ALA PHE GLY 

85 90 95 

PRO HIS ALA VAL PRO GLU GLY GLY ARG ILE VAL VAL SER GLY ALA GLU 

100 105 110 

HIS HIS SER ASN PHE ILE PRO TRP GLN GLN LEU ALA LYS ARG GLN HIS 

115 120 125 

ALA LYS PHE GLU VAL THR PRO VAL HIS PRO ASP GLY MET VAL ASP VAL 

130 135 140 

PRO ALA LEU LEU ALA ALA ILE THR PRO GLU THR ASN LEU VAL ALA ILE 
145 150 155 160 

ALA GLN VAL THR ASN VAL ALA GLY ASP THR LEU PRO ILE ALA ALA ILE 

165 170 175 

ALA LYS LYS ALA HIS ALA VAL GLY ALA VAL VAL VAL VAL ASP GLY ALA 

180 185 190 

GLN ALA VAL ALA HIS LEU PRO VAL ASP VAL GLN THR LEU GLY ALA ASP 

195 200 205 

PHE TYR ALA PHE SER GLY HIS LYS ILE TYR GLY PRO THR GLY ILE GLY 

210 215 - 220 

VAL LEU TYR GLY ARG ALA ASP LEU LEU ALA LYS MET PRO PRO ILE GLN 
225 230 235 240 

PHE GLY GLY GLU MET ILE SER GLU VAL ARG ASP ASP VAL SER THR TRP 

245 250 255 

ALA GLU GLY PRO ILE LYS TYR GLU ALA GLY THR PRO ASN ILE ALA GLY 

260 265 270 

VAL ILE GLY LEU GLY THR ALA LEU HIS TRP PHE LYS GLN ASN VAL ASP 
275 280 285 
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ALA ALA VAL LEU LYS THR GLU HIS ASP LEU SER ASP GLN LEU ARG SER 

290 295 300 

GLY LEU ALA ALA ILE PRO ASP VAL THR ILE TYR GLY ASN GLN ALA SER 
305 310 315 320 

LEU ALA THR VAL SER PHE ASN LEU ALA GLY ILE HIS PRO HIS ASP LEU 

325 330 335 

ALA THR PHE LEU ASP GLU GLN GLN ILE ALA VAL ARG ALA GLY HIS HIS 

340 345 350 

CYS ALA GLN PRO LEU MET ALA ARG LEU GLY VAL PRO ALA THR VAL ARG 

355 360 365 

ALA SER PHE GLY VAL TYR ASN ASN ALA ASP ASP VAL ALA LYS LEU VAL 

370 375 380 

GLU THR VAL GLN ALA ALA ARG ARG TYR PHE HIS GLY VAL ASP 
385 390 395 



<210> 153 
<211> 146 
<212> PRT 

<213> LACTOBACILLUS RHAMNOSUS 



<400> 153 

MET LEU GLU THR LYS LYS THR LEU GLU ALA GLN GLU ILE GLN ALA ILE 

15 10 15 

LEU PRO HIS ARG TYR PRO MET LEU MET ILE ASP ARG VAL LEU ASP LEU 

20 25 30 

LYS PRO GLY GLU SER VAL VAL ALA GLN LYS ASN VAL SER ILE ASN GLU 

35 40 45 

GLN ILE PHE GLN GLY HIS PHE PRO GLY ASN PRO ILE PHE PRO GLY VAL 

50 55 60 

LEU GLN ILE GLU ALA MET ALA GLN ALA GLY ALA ILE ALA LEU LEU SER 
65 70 75 80 

MET PRO ASP PHE LYS GLY LYS THR ALA TYR LEU GLY GLY ILE LYS LYS 

85 90 95 

ALA LYS PHE ARG HIS MET VAL ARG PRO GLY ASP VAL LEU ARG ILE GLU 

100 105 110 

VAL THR LEU GLU LYS LEU ILE ASP ASN ALA GLY LEU GLY LYS GLY LYS 

115 120 125 

VAL TYR VAL GLY GLU ASP MET ALA CYS SER ALA GLU LEU VAL PHE ALA 

130 135 140 

ILE GLY 
145 



<210> 154 
<211> 448 
<212> PRT 

<213> LACTOBACILLUS 



RHAMNOSUS 



<400> 154 

MET ASP ASN GLN PHE LYS GLN TYR GLN LEU LYS PRO PHE VAL ILE ALA 

15 10 15 

GLY LEU ASP ALA MET GLY ILE THR GLN PRO THR PRO ILE GLN LYS LYS 

20 25 30 

VAL ILE PRO ALA LEU LEU ARG GLY GLU ASN LEU VAL GLY GLN SER GLN 

35 40 45 

THR GLY SER GLY LYS THR HIS ALA PHE LEU VAL PRO LEU LEU SER LEU 

50 55 60 

VAL ASP PRO ASN GLU ASP ALA THR GLN VAL VAL ILE THR ALA PRO SER 



188 



65 70 75 80 

ARG GLU LEU ALA ASN GLN ILE TYR ALA VAL ALA GLN GLN LEU THR GLN 

85 90 95 

THR GLU PRO ALA ILE ARG ILE SER ARG LEU VAL GLY GLY MET ASP LYS 

100 105 HO 

GLN LYS GLN ILE ASP LYS LEU GLN ALA HIS GLN PRO HIS VAL ALA ILE 

115 120 125 

GLY THR PRO GLY ARG ILE LEU ASP MET ILE LYS ARG TYR ASP LEU VAL 

130 135 140 

PRO ALA SER VAL ARG HIS PHE VAL VAL ASP GLU ALA ASP MET THR LEU 
145 150 155 160 

ASP MET GLY PHE LEU GLU THR VAL ASP ALA ILE ALA SER SER PHE PRO 

165 170 175 

GLU HIS LEU GLN MET ALA VAL PHE SER ALA THR ILE PRO GLN LYS LEU 

180 185 190 

GLU PRO PHE LEU ARG LYS TYR MET ASP HIS PRO THR VAL ILE GLU LEU 

195 200 205 

LYS PRO GLN SER VAL ILE ALA ASP THR VAL GLU ASN ILE LEU ILE ALA 

210 215 220 

VAL LYS GLY ARG ASP LYS ASN GLU LEU ILE TYR GLN LEU VAL THR MET 
225 230 235 240 

GLY HIS PRO PHE LEU VAL LEU ILE PHE ALA ASN THR LYS THR SER VAL 

245 250 255 

ASP ALA ILE HIS ASP TYR LEU LYS HIS GLN GLY LEU LYS VAL ALA LYS 

260 265 270 

ILE HIS GLY GLY ILE GLN PRO ARG GLU ARG ARG ARG ILE MET LYS GLU 

275 280 285 

VAL ALA ASP LEU LYS TYR GLN TYR VAL VAL ALA THR ASP LEU ALA ALA 

290 295 300 

ARG GLY ILE ASP ILE LYS GLY VAL SER MET VAL ILE ASN ALA GLU ILE 
305 310 315 320 

PRO ARG ASP GLN GLU PHE PHE ILE HIS ARG VAL GLY ARG THR GLY ARG 

325 330 335 

ASN GLY LEU PRO GLY THR ALA ILE THR LEU TYR GLU PRO GLY GLN GLU 

340 345 350 

ASP GLN ILE ALA GLU LEU GLU HIS MET GLY ILE LYS PHE LYS PRO LYS 

355 360 365 

THR ILE GLN LYS GLY GLU LEU VAL ASP THR TYR ASP ARG ASN ARG ARG 

370 375 380 

VAL GLN ARG LYS PRO LYS GLN GLU ASP THR SER LEU ALA ILE ARG GLY 
385 390 395 400 

LEU VAL LYS LYS ALA LYS GLN LYS HIS MET PRO ASN TYR ARG LYS LYS 

405 410 415 

ILE ARG THR ALA VAL LEU LEU GLU ARG LYS ARG ASN ALA LYS VAL ALA 

420 425 430 

ARG ARG GLN ALA LEU LEU ALA GLU LYS ARG LYS HIS ARG LYS ARG GLY 
435 440 445 

<210> 155 
<211> 290 
<212> PRT 

<213> LACTOBACILLUS RHAMNOSUS 
<400> 155 

MET LYS LEU ALA TYR ASP PRO SER MET PHE ARG ASP SER MET THR LEU 

15 10 15 

LYS GLN MET PHE ASP GLU VAL ALA ARG LEU GLY TYR GLU TYR VAL GLU 
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20 25 30 

LEU SER PRO ARG ARG ASP PHE ILE TRP PHE TYR GLU HIS PRO VAL ALA 

35 40 45 

ASP HIS THR LEU ILE LYS GLN VAL LYS LYS TYR ALA LYS ASP ALA GLY 

50 55 60 

VAL LYS ILE SER SER ILE LEU PRO VAL GLN GLN TRP SER SER PRO ASP 
65 70 75 80 

GLU GLN GLU ARG GLU PHE ALA VAL ARG ASN LEU LYS ARG THR ILE GLU 

85 90 95 

ILE THR ALA GLU LEU GLU VAL LEU VAL LEU ASN THR GLU PHE ALA GLY 

100 105 110 

ASP LYS PHE GLN PRO LEU VAL SER GLN GLY GLN TRP TYR LYS SER MET 

115 120 125 

ALA GLU LEU ALA PRO- VAL PHE GLU LYS ASN ASN ILE GLU LEU GLU ILE 

130 135 140 

GLN PRO HIS PRO ASN ASP PHE ILE GLU SER ASN LEU ALA ALA THR ARG 
145 150 155 160 

LEU ILE ARG SER LEU ASP LEU ASP TRP VAL HIS GLN VAL TRP CYS SER 

165 170 175 

ALA HIS ALA PHE TYR MET ASP ASP GLY ARG GLY ASP ILE ARG GLN GLN 

180 185 190 

PHE ALA GLU SER GLY GLU ARG ILE THR HIS VAL LEU ILE ALA ASP THR 

195 200 205 

PHE ASN HIS LYS GLY ASN PHE GLY LEU ARG TYR ILE ILE ASN PRO PRO 

210 215 220 

GLY ALA PRO VAL THR ILE HIS GLN HIS LEU ASN PRO GLY GLU GLY GLU 
225 230 235 240 

VAL ASP PHE THR THR LEU TYR GLN VAL LEU ASN GLU ARG HIS PHE ASP 

245 250 255 

GLY ILE ILE THR ASN ASN VAL PHE ALA TRP PRO ASP ARG VAL ASP TRP 

260 265 270 

SER ASN ASP VAL THR LEU GLN SER ILE GLN SER GLY LEU HIS LEU LEU 

275 280 285 

LYS THR 
290 

<210> 156 
<211> 295 
<212> PRT 

<213> LACTOBACILLUS RHAMNOSUS 
<400> 156 

MET GLY ILE GLU LEU THR GLN MET ALA LEU ASN ARG LYS ILE ALA GLN 

15 10 15 

LYS ARG PRO LEU GLU ASN PHE PHE GLN LEU ALA GLU ALA ALA GLY ILE 

20 25 30 

HIS GLN VAL GLU LEU ARG ASN ASP MET THR THR SER ASP GLY SER GLU 

35 40 45 

THR VAL ILE ASP GLY MET GLN VAL ALA GLU PHE GLN THR LEU LYS GLN 

50 55 60 

LYS TYR ASP LEU GLN ILE LEU THR ILE ASN ALA ILE GLN GLN PHE ASN 
65 70 75 80 

ASN PRO ALA LYS LEU ASN LYS ASN ARG ASP LEU LEU THR LYS LEU ALA 

85 90 95 

GLU LEU SER ALA GLN ILE GLY ASN GLN ALA ILE ILE PHE VAL PRO GLU 

100 105 110 

VAL ASN ALA GLN ASP LYS ARG THR GLU GLN GLN ARG LEU ASP ASP ALA 
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115 120 125 

VAL SER SER LEU GLN VAL PHE GLY ASP ILE LEU SER ALA TYR HIS LEU 

130 135 140 

THR GLY PHE ILE GLU PRO LEU GLY PHE ARG ALA SER THR MET ARG TYR 
145 150 155 160 

PRO TRP THR ALA LEU ASP ALA ILE ASN LEU SER GLY ARG THR GLU PHE 

165 170 175 

LYS LEU THR ILE ASP THR PHE HIS PHE PHE LEU ALA HIS LEU THR ALA 

180 185 190 

GLU GLN PHE LYS ALA GLY VAL ASP ILE ASN ARG VAL GLY LEU ILE HIS 

195 200 205 

LEU SER GLY ILE GLU PRO ILE HIS ALA LEU ARG GLU VAL VAL ASP GLU 

210 215 220 

ASP ARG ILE LEU ILE THR GLU ARG ASP ILE MET GLN ASN ILE GLU GLN 
225 230 235 240 

VAL HIS LEU PHE GLU ALA MET GLY TYR ARG GLY HIS TYR SER PHE GLU 

245 250 255 

PRO PHE SER SER ARG LEU ALA ALA GLU THR ASN GLN GLN LEU THR GLN 

260 265 270 

GLN ILE LEU ALA SER ILE GLU ARG LEU ASN GLN PRO THR ALA VAL PHE 

275 280 285 

SER THR GLU VAL THR GLN PRO 
290 295 



<210> 157 
<211> 231 
<212> PRT 

<213> LACTOBACILLUS RHAMNOSUS 



<400> 157 

MET ASN GLN VAL VAL SER ALA VAL LYS LYS ASN LEU ASP LEU SER GLN 

15 10 15 

ASN ARG PRO ILE LYS GLU ALA ILE TYR GLU ALA LEU ARG LYS THR ILE 

20 25 30 

LEU LEU GLY GLU ILE PRO SER GLY GLU ARG ILE ASN GLU LYS ASN LEU 

35 40 45 

SER GLU ASN LEU ASN ILE SER ARG THR PRO ILE ARG TYR ALA LEU GLU 

50 55 60 

ARG LEU ASP GLU GLU ASP LEU VAL GLU ARG LYS THR GLY VAL GLY VAL 
65 70 75 80 

LEU VAL LYS GLY ILE SER ILE ASN ASP ALA TYR GLU ILE PHE ASP ILE 

85 90 95 

ARG LYS GLU LEU ASP VAL LEU ALA THR ARG LYS ALA MET ARG LEU MET 

100 105 110 

THR PRO GLU GLN PHE ASN GLN MET ARG THR LEU LEU GLU GLU THR ASP 

115 120 125 

ARG LEU ASN ALA ALA GLY ARG VAL ALA GLU VAL MET ALA LYS PHE THR 

130 135 140 

GLU PHE ASN ASN PHE ILE TYR ASP ALA SER HIS MET LEU ARG LEU LYS 
145 150 155 160 

MET ILE VAL ASN GLN LEU GLN ASN TYR LEU ILE TYR PHE ARG ASP ILE 

165 170 175 

SER ILE ASN GLY ASP ASP ARG ARG ASN LEU ALA ILE GLN GLU HIS TRP 

180 185 190 

LEU LEU TYR ARG GLY MET LEU ASN GLN ASP ASP ASP GLN ILE LYS LEU 

195 200 205 

ILE THR ARG GLU HIS LEU GLU HIS SER LEU HIS TYR ILE LEU LYS VAL 
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210 215 
MET LYS ALA LYS HIS ILE GLU 
225 230 



220 



<210> 158 
<211> 467 
<212> PRT 

<213> LACTOBACILLUS RHAMNOSUS 
<400> 158 

MET ALA LYS GLN LYS VAL GLN PHE MET GLU THR VAL LEU ARG ASP GLY 

15 10 15 

GLN GLN SER LEU ILE ALA THR ARG MET PRO SER SER ASP ILE LEU PRO 

20 25 30 

ILE LEU ASP LYS MET ASP ALA ALA GLY TYR HIS ALA LEU GLU MET TRP 

35 40 45 

GLY GLY ALA THR PHE ASP ALA CYS LEU ARG TYR LEU ASN GLU ASP PRO 

50 55 60 

TRP GLU ARG LEU ARG LYS ILE ARG GLN ALA VAL LYS HIS THR LYS LEU 
65 70 75 80 

GLN MET LEU LEU ARG GLY GLN ASN LEU LEU GLY TYR LYS ASN TYR ALA 

85 90 95 

ASP ASP VAL VAL ALA ASP PHE VAL THR LYS SER VAL GLU ASN GLY ILE 

100 105 110 

ASP ILE ILE ARG ILE PHE ASP ALA LEU ASN ASP THR ARG ASN LEU LYS 

115 120 125 

THR ALA LEU GLU ALA THR LYS GLN ALA GLY GLY HIS ALA GLN LEU ALA 

130 135 140 

ILE SER TYR THR THR SER ASP PHE HIS THR ILE ASP TYR PHE ILE ARG 
145 150 155 160 

LEU ALA LYS GLU MET ALA ASP MET GLY ALA ASP SER ILE ALA ILE LYS 

165 170 175 

ASP MET ALA GLY ILE LEU THR PRO GLN LYS ALA PHE ASP LEU VAL SER 

180 185 190 

GLY ILE LYS GLN GLU ILE THR VAL PRO LEU GLU VAL HIS THR HIS ALA 

195 200 205 

THR ALA GLY MET ALA GLU MET THR TYR LEU GLU ALA VAL ARG ALA GLY 

210 215 220 

ALA ASP ILE ILE ASP THR ALA VAL SER PRO PHE ALA GLY GLY THR SER 
225 230 235 240 

GLN PRO ALA THR GLU SER MET LEU VAL ALA LEU GLN ASP LEU GLY TYR 



245 250 255 

PRO THR ASP VAL LYS LEU ALA GLU VAL SER ASP ILE ALA SER TYR PHE 

260 265 270 

ALA PRO ILE ARG ASP ARG PHE ARG ASP ALA GLY GLN LEU ASN PRO ARG 

275 280 285 

VAL LYS ASP VAL GLU PRO LYS SER LEU ILE TYR GLN VAL PRO GLY GLY 

290 295 300 

MET LEU SER ASN LEU LEU ALA GLN LEU LYS ASP GLN GLY GLN GLU ALA 
305 310 315 320 

LEU TYR GLY ASP VAL LEU LYS GLU VAL PRO ARG VAL ARG ALA ASP LEU 

325 330 335 

GLY TYR PRO PRO LEU VAL THR PRO LEU SER GLN MET VAL GLY THR GLN 

340 345 350 

SER LEU MET ASN VAL MET SER GLY GLU ARG TYR LYS LEU ILE PRO LYS 
355 360 365 
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GLU ILE LYS ASP TYR VAL ARG GLY LEU TYR GLY GLN PRO PRO VAL PRO 

370 375 380 

ILE SER PRO GLU MET LYS LYS LYS ILE ILE GLY ASP ALA PRO VAL ILE 
385 390 395 400 

THR THR ARG PRO ALA ASP LEU ILE GLU PRO GLN LEU PRO ALA PHE ARG 

405 410 415 

LYS ALA ILE ALA GLU TYR ALA HIS SER GLU GLU ASP VAL LEU SER TYR 

420 425 430 

ALA LEU PHE PRO ASP GLN ALA LYS ASP PHE LEU GLY ARG ARG GLU ASP 

435 440 445 

PRO PHE TYR ASP VAL PRO VAL GLN LYS VAL SER LEU THR PHE ASP PRO 

450 455 460 

THR HIS ASN 
465 

<210> 159 
<211> 283 
<212> PRT 

<213> LACTOBACILLUS RHAMNOSUS 
<220> 

<221> VARIANT 

<222> (1) . . . (283) 

<223> XAA = ANY AMINO ACID 

<400> 159 

MET GLY LEU PHE LYS SER ALA GLY LYS LEU XAA ASN ARG LEU GLN LEU 

15 10 15 

THR HIS MET GLY PHE GLU ALA VAL HIS PHE ASN TYR ALA ASP TYR GLU 

20 25 30 

ALA PHE ASP LEU LEU THR GLN GLY THR LEU VAL PRO THR ARG ASP PHE 

35 40 45 

VAL GLU ARG GLN ARG GLU VAL LYS ASP ASP ASP GLU LEU ALA LEU ILE 

50 55 60 

LYS GLN ALA VAL ALA ILE ALA GLU LYS GLY TYR GLN HIS VAL LEU ALA 
65 70 75 80 

THR ILE LYS PRO GLY MET ARG GLU ILE ASP ILE ALA ASN ASP LEU ASP 

85 90 95 

PHE TYR MET ARG LYS LEU GLY ALA SER ASN VAL SER PHE GLU THR ILE 

100 105 110 

VAL ALA SER GLY ALA ARG SER ALA MET PRO HIS GLY ALA ALA THR GLU 

115 120 125 

LYS LYS ILE ALA LYS GLY ASP VAL VAL THR LEU ASP TRP GLY CYS ILE 

130 135 140 

TYR HIS GLY TYR MET SER ASP LEU THR ARG THR PHE ALA VAL GLY GLN 
145 150 155 160 

PRO ASP LEU LYS LEU LYS THR ILE TYR LYS ILE VAL TYR GLU THR ASN 

165 170 175 

GLN LYS VAL GLN GLN ALA LEU LYS PRO GLY VAL LEU GLY ARG THR ILE 

180 185 190 

ASN ASP LEU ALA HIS HIS THR ILE ASN ASP ALA GLY TYR GLY GLN TYR 

195 200 205 

PHE GLY HIS GLY THR GLY HIS GLY ILE GLY LEU SER ILE HIS GLU GLY 

210 215 220 

PRO GLY ALA TRP GLY PRO TYR LEU ASP VAL PRO ALA ALA LYS GLY ASN 
225 230 235 240 

VAL VAL THR ASP GLU PRO GLY ILE TYR ILE PRO GLU LEU GLY GLY VAL 
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245 250 255 

ARG ILE GLU ASP ASP LEU VAL VAL THR ALA ASP GLY ASN GLN SER LEU 

260 265 270 

SER GLN PRO ALA PRO ALA ASP LEU LEU VAL LEU 
275 280 

<210> 160 
<211> 393 
<212> PRT 

<213> LACTOBACILLUS RHAMNOSUS 
<400> 160 

MET ASP LYS VAL VAL ILE LEU SER ALA LYS ARG THR PRO ILE GLY LYS 

15 10 15 

LEU GLY GLY GLU LEU ALA GLY ALA SER ALA VAL ASP LEU GLY VAL THR 

20 25 30 

ALA ALA LYS ALA ALA ILE LYS ALA ALA ARG LEU ASP PRO GLN GLN LEU 

35 40 45 

ASP GLN ALA ILE PHE GLY ASN VAL LEU GLN ALA GLY SER GLY GLN ASN 

50 55 60 

VAL ALA ARG GLN ILE ALA LEU HIS SER GLY MET ALA THR ASN SER THR 
65 70 75 80 

ALA MET THR ILE ASN GLU VAL CYS GLY SER GLY LEU LYS ALA ILE ARG 

85 90 95 

LEU GLY GLN ALA ALA ILE GLN LEU GLY GLU ALA ASN ALA VAL LEU VAL 

100 105 110 

GLY GLY THR GLU SER MET SER GLN VAL PRO TYR TYR ALA GLU ALA MET 

115 120 125 

ARG ALA GLY HIS LYS PHE GLY ASP THR ALA LEU VAL ASP GLY LEU SER 

130 135 140 

ARG ASP GLY LEU ASN ASP ALA PHE SER GLN GLN PRO MET GLY ILE THR 
145 150 155 160 

ALA GLU ASN VAL ALA SER ARG PHE GLN ILE SER ARG GLN ALA GLN ASP 

165 170 175 

GLU PHE ALA LEU ARG SER HIS LEU ARG ALA ALA ALA ALA ALA ALA GLU 

180 185 190 

GLY ARG PHE LYS SER GLN ILE ALA PRO VAL THR ILE SER GLY ARG HIS 

195 200 205 

GLY ASP VAL THR ILE ASP THR ASP SER ALA ILE ARG PRO ASP THR SER 

210 215 220 

LEU ALA GLN LEU ALA LYS LEU PRO PRO VAL PHE GLU VAL GLY GLY THR 
225 230 235 240 

VAL THR ALA GLY ASN ALA SER GLY ILE ASN ASP GLY ALA ALA ALA LEU 

245 250 255 

ILE LEU MET ALA LYS SER LYS ALA GLU GLN LEU GLY LEU HIS TYR LEU 

260 265 270 

ALA THR ILE THR ASP TYR THR GLU VAL GLY ILE ASP PRO ASP ILE MET 

275 280 285 

GLY TYR ALA PRO LYS LEU ALA ILE ASP GLN LEU MET GLN LYS THR GLY 

290 295 300 

GLN THR LEU THR ALA ILE ASP GLN VAL GLU LEU ASN GLU ALA PHE ALA 
305 310 315 320 

SER GLN SER VAL ALA VAL MET ARG ASP LEU GLY LEU THR ASP GLU GLN 

325 330 335 

VAL ASN ILE ASN GLY GLY ALA LEU ALA LEU GLY HIS PRO LEU GLY ALA 
340 345 350 
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SER GLY ALA ARG ILE MET VAL SER LEU LEU TYR ASN LEU ALA GLU ARG 

355 360 365 

ARG GLN GLN THR GLY ILE ALA ALA LEU CYS VAL GLY GLY GLY ILE GLY 

370 375 380 

MET ALA MET GLN VAL THR LEU HIS ASP 
385 390 

<210> 161 
<211> 234 
<212> PRT 

<213> LACTOBACILLUS RHAMNOSUS 
<400> 161 

MET ALA GLN LEU ASP THR GLU LYS ILE ILE SER THR ILE ALA ASN SER 

15 10 15 

LYS LYS THR THR PRO VAL LYS VAL TYR LEU LYS GLY LYS LEU ALA ASP 

20 25 30 

LEU HIS PHE PRO LYS SER VAL HIS ALA PHE ILE GLY LYS HIS THR GLY 

35 40 45 

THR VAL ILE GLY ASP TRP THR GLU ILE GLN PRO VAL LEU LYS THR ALA 

50 55 60 

LYS LEU ASP ASP TYR TYR VAL GLU ALA ALA GLY ARG ASN THR GLY VAL 
65 70 75 80 

PRO LEU LEU ASP ILE LYS THR THR ASN ALA ARG ILE GLU PRO GLY ALA 

85 90 95 

ILE ILE ARG ASP GLN VAL LEU ILE GLY ASP ASN ALA VAL ILE MET MET 

100 105 110 

GLY ALA ILE ILE ASN ILE GLY ALA GLU ILE GLY ALA GLY THR MET ILE 

115 120 125 

ASP MET GLY ALA VAL LEU GLY GLY ARG ALA ILE VAL GLY LYS HIS CYS 

130 135 140 

HIS ILE GLY ALA GLY THR VAL LEU ALA GLY VAL VAL GLU PRO PRO SER 
145 150 155 160 

ALA LYS PRO VAL THR ILE GLY ASP HIS VAL MET THR GLY ALA ASN ALA 

165 170 175 

VAL VAL LEU GLU GLY VAL THR VAL GLY GLU GLY ALA VAL ILE ALA ALA 

180 185 190 

GLY ALA VAL VAL ILE ASN ASP VAL PRO ALA HIS THR VAL VAL ALA GLY 

195 200 205 

VAL PRO ALA LYS VAL ILE LYS LYS VAL ASN ASP GLN THR GLU ALA LYS 

210 215 220 

THR VAL LEU LEU ASP GLU LEU ARG LYS LEU 
225 230 

<210> 162 
<211> 262 
<212> PRT 

<213> LACTOBACILLUS RHAMNOSUS 
<400> 162 

MET PRO THR LYS ILE GLY LEU HIS TYR ASN LYS ILE GLY VAL GLY LYS 

15 10 15 

THR ILE TYR PHE LEU HIS GLY MET GLY LEU ASP GLY HIS SER MET ALA 

20 25 30 

ALA PHE TYR GLU PRO ARG PHE THR SER GLU GLU ARG HIS PHE ALA ARG 

35 40 45 

LEU TYR PRO ASP LEU PRO GLY MET GLY ASN SER PRO ALA THR SER ALA 
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50 55 60 

LEU GLN SER ALA ASP ASP VAL LEU ALA GLN VAL HIS ALA PHE ILE GLN 
65 70 75 80 

ALA THR SER GLU GLY PRO CYS TYR LEU VAL GLY HIS SER TYR GLY GLY 

85 90 95 

TYR LEU ALA LEU GLY LEU LEU ALA ARG PHE PRO ASP GLU PHE SER GLY 

100 105 110 

ALA PHE LEU THR ALA PRO VAL VAL LEU ALA GLU LYS THR ALA ARG THR 

115 120 125 

VAL ALA THR LEU LYS HIS LEU ILE SER ALA PRO VAL THR SER GLN SER 

130 135 140 

PRO GLU PHE THR ASP TYR GLN HIS MET ASN VAL VAL ILE ASN PRO SER 
145 150 155 160 

THR TRP ARG GLN TYR GLN GLU LEU ILE LEU PRO GLY LEU LYS THR PHE 

165 170 175 

ASN ARG ASP PHE TRP VAL ALA MET LYS ASN ARG HIS ALA TYR ARG LEU 

180 185 190 

SER ILE GLU SER ARG LEU THR SER LEU ILE LYS SER PRO VAL THR LEU 

195 200 205 

VAL LEU GLY GLU ASN ASP ASN GLU VAL GLY TYR GLN ASP GLN VAL VAL 

210 215 220 

PHE ALA HIS LYS GLY ALA HIS MET THR THR THR VAL ILE PRO ASN ALA 
225 230 235 240 

GLY HIS ASN LEU MET ILE ASP ALA PRO GLU ALA VAL MET THR ALA PHE 

245 250 255 

HIS GLN PHE LEU HIS LYS 
260 



<210> 163 
<211> 537 
<212> PRT 

<213> LACTOBACILLUS RHAMNOSUS 
<400> 163 

MET ILE PHE PHE ILE ASN SER ASN PHE ASN LYS ASN ASN SER GLY ILE 

15 10 15 

GLU HIS ALA GLN LEU LYS ARG ALA GLY LEU PHE ARG ASP HIS HIS VAL 

20 25 30 

PRO PHE LYS MET ILE PHE ARG GLU TRP ASN PRO ARG LEU HIS GLU TYR 

35 40 45 

LEU ASN HIS ASN GLY VAL SER ASP ASP GLU ALA LEU ASN MET PHE ASP 

50 55 60 

TYR TYR GLN ASN ALA GLU GLN VAL PRO ALA LYS ILE LEU HIS ALA GLU 
65 70 75 80 

ASP ILE ASP PHE GLY PHE ASP LYS LEU SER TYR ALA LYS GLU PRO ASP 

85 90 95 

ASN HIS ARG TYR LEU VAL THR ARG GLY LYS LEU PHE VAL GLY ARG ILE 

100 105 110 

ASN TYR PHE GLU ASP ASP SER ALA GLU ARG VAL SER SER VAL GLU GLN 

115 120 125 

PHE ASP GLY PHE GLY ASN LEU TYR ARG VAL ASP PHE TYR ASP PHE ARG 

130 135 140 

GLY PHE LEU SER LEU SER GLN TRP TYR THR PRO ASP ASN LYS VAL GLY 
145 150 155 160 

THR GLU VAL TRP HIS LYS VAL ASP GLY ARG PRO VAL ILE GLU THR PHE 

165 170 175 

ASN LYS TYR ASP ALA ASN HIS ALA PHE ILE LYS THR GLY TRP ARG LEU 
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180 185 190 

ILE GLU ASP ASN GLY ALA VAL TYR MET PHE SER ASN ILE ASP ASP LEU 

195 200 205 

THR GLN HIS PHE TYR ASN ASN VAL ASN GLU GLN TYR TRP ASN ASP LYS 

210 215 220 

GLU VAL ASN VAL PHE ILE LEU ASP ARG SER HIS LEU GLY ASP TRP GLN 
225 230 235 240 

LEU ILE HIS LEU GLN ARG PRO ALA TYR ILE VAL MET ASN LEU HIS ASN 

245 250 255 

SER HIS ALA GLY ASP ALA GLN ASP PRO MET HIS SER VAL MET ASN ASN 

260 265 270 

PHE TYR GLU TYR SER LEU ILE HIS ALA ASN ASP TYR ASP ALA ILE VAL 

275 280 285 

SER ALA THR ASN LYS GLN THR HIS ASP VAL ARG GLU ARG PHE HIS PRO 

290 295 300 

THR CYS LYS LEU PHE THR ILE PRO VAL GLY VAL LEU PRO ASP GLU GLN 
305 310 315 320 

LEU ALA ARG PRO HIS VAL ALA MET THR ASP ARG GLN PRO ALA LYS VAL 

325 330 335 

LEU VAL THR ALA ARG VAL ALA PRO GLU LYS GLN ILE ASP HIS ILE VAL 

340 345 350 

ALA ALA ILE GLY ILE ALA LYS LYS ASP VAL PRO ASN ILE SER LEU ASP 

355 360 365 

VAL TYR GLY TYR VAL ASP HIS ARG ASP ASP ASN ARG ALA MET LYS ARG 

370 375 380 

ILE ASN ALA ALA ILE GLU LYS TYR HIS LEU GLN GLY ALA ILE LYS LEU 
385 390 395 400 

HIS ASP TYR THR ASN ASP VAL GLY ALA VAL GLN ARG ASN ALA GLN VAL 

405 410 415 

TYR ALA LEU ALA SER VAL MET GLU GLY PHE ASN LEU SER LEU MET GLU 

420 425 430 

ALA LEU SER ASN GLY MET VAL GLY VAL THR TYR ASP VAL ASN TYR GLY 

435 440 445 

PRO ASN GLU LEU VAL VAL ASP GLY LYS ASN GLY PHE VAL VAL PRO PHE 

450 455 460 

GLY ASP ILE LYS ALA MET ALA ALA LYS PHE VAL GLU LEU PHE THR HIS 
465 470 475 480 

PRO ASP GLU LEU GLN GLN MET SER ASP GLN ALA TYR GLU LEU SER ASP 

485 490 495 

ARG TYR SER GLU ALA ASN VAL TRP LYS ALA TRP GLN ALA LEU LEU ASP 

500 505 510 

ASP ALA LYS LYS LYS ASP ILE HIS TYR THR GLU GLU ILE SER ALA GLY 

515 520 525 

ILE GLY ASP GLN ARG VAL LYS LYS ALA 
530 535 



<210> 164 
<211> 436 
<212> PRT 

<213> LACTOBACILLUS 



RHAMNOSUS 



<400> 164 

LEU LYS PHE GLY GLN LYS PRO GLN PRO LYS SER PRO ALA THR LYS TYR 

15 10 15 

GLN TYR HIS ILE ASP GLY VAL ASP PRO ASN GLU SER LYS ILE VAL TYR 

20 25 30 

HIS GLY LYS THR ILE GLY LYS VAL ASN ILE ALA PRO GLY THR VAL GLY 
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35 40 45 

LEU VAL GLY SER ILE GLU TYR TYR ASN ASP MET ASN THR VAL VAL ALA 

50 55 60 

LYS ASP ILE TRP ASP ARG ARG GLY PHE LYS SER SER THR GLN TYR PHE 
65 70 75 80 

HIS PRO ASP GLY ALA PHE GLY PRO GLN VAL PHE TYR ASP ARG ASP GLY 

85 90 95 

LYS PRO LYS ILE GLU ILE THR ARG MET ASN VAL ASN GLY GLU LEU ARG 

100 105 110 

ASN THR MET TYR LYS LEU LEU ASP TYR GLN GLY ARG ALA TRP ARG PHE 

115 120 125 

ASP THR GLU ASN GLU MET PHE VAL PHE PHE MET ASN GLU LEU MET LEU 

130 135 140 

LYS HIS SER GLY VAL LEU ILE ASN ASP ARG PRO SER LEU ILE SER GLU 
145 150 155 160 

VAL ALA ALA VAL VAL GLY ALA ARG GLY LYS TRP GLN PHE LEU HIS SER 

165 170 175 

ALA HIS THR TYR LYS PRO GLU GLN ALA GLY GLY SER ARG ASN TYR VAL 

180 185 190 

ASP TYR LEU GLN PRO LEU PHE ALA THR HIS MET ASN ASP PHE ASP GLY 

195 200 205 

VAL MET VAL PRO THR VAL GLU GLN LYS GLN GLU ILE ASP LYS PHE PHE 

210 215 220 

HIS PHE LYS HIS VAL VAL VAL VAL PRO ASP SER TYR ALA GLU PRO HIS 
225 230 235 240 

LYS LEU VAL PRO ALA GLU LYS ARG ASP ARG ASN LYS ILE VAL TYR LEU 

245 250 255 

GLY ARG ILE SER PRO GLU LYS GLU PRO GLN GLU ALA VAL LYS ILE PHE 

260 265 270 

ALA LYS ALA LYS LYS ASP LEU PRO ASP LEU HIS LEU GLU PHE TYR GLY 

275 280 285 

TYR SER SER ASP GLN SER LEU ASP ASN SER LEU LYS GLU LEU ILE LYS 

290 295 300 

LYS LEU GLU ILE GLU ASP ALA VAL HIS PHE ASN GLY TYR GLN ASN ASN 
305 310 315 320 

ASP GLN LEU ALA LYS LYS LEU GLY ASP ALA ALA ALA VAL LEU SER THR 

325 330 335 

SER SER SER GLU ALA PHE GLY MET ASN VAL LEU GLN ALA MET SER PHE 

340 345 350 

GLY VAL PRO VAL ILE GLY TYR GLN VAL LYS TYR GLY MET LYS LEU VAL 

355 360 365 

VAL LYS GLU GLY ILE SER GLY TYR LEU VAL PRO ASN GLY GLU SER GLN 

370 375 380 

GLN GLY ALA LYS ALA LEU VAL LYS LEU LEU THR ASP LYS ASP LYS TRP 
385 390 395 400 

ALA ASP MET LEU GLU SER THR TYR GLU SER SER GLN LYS PHE ASN ALA 

405 410 415 

ALA ALA ALA TRP GLN GLN TRP GLN ALA GLN GLN ALA ALA VAL PRO ASN 

420 425 430 

VAL PHE SER LYS 
435 



<210> 165 
<211> 288 
<212> PRT 

<213> LACTOBACILLUS RHAMNOSUS 
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<400> 165 

VAL LYS LYS ILE VAL THR LEU PHE SER ILE VAL PHE LEU ALA LEU LEU 

15 10 15 

ALA SER ALA CYS GLY ILE SER HIS SER SER LYS GLN SER GLY GLU SER 

20 25 30 

ILE THR ALA VAL GLY SER SER ALA LEU GLN PRO LEU VAL GLU ALA ALA 

35 40 45 

GLY GLU GLN TYR GLN THR GLU HIS LEU GLY VAL PHE ILE ASN VAL GLN 

50 55 60 

GLY GLY GLY SER GLY THR GLY LEU SER HIS ILE GLN GLN GLY ALA VAL 
65 70 75 80 

ASP ILE GLY GLN GLN ASP LEU PHE ALA GLU GLU LYS PRO GLY ILE LYS 

85 90 95 

ALA ASN ALA LEU VAL ASP HIS LYS VAL ALA VAL VAL GLY ILE ALA PRO 

100 105 110 

ILE VAL ASN PRO LYS VAL GLY VAL LYS ASN VAL SER MET THR GLN LEU 

115 120 125 

GLN GLN ILE PHE LEU GLY GLN ILE THR ASN TRP LYS GLN LEU GLY GLY 

130 135 140 

LYS ASN VAL PRO ILE VAL LEU VAL ASN ARG ALA GLN GLY SER GLY THR 
145 150 155 160 

ARG ALA THR PHE GLU LYS TRP ALA LEU GLU GLY LYS GLN PRO ILE ALA 

165 170 175 

ALA GLN GLU GLN ASP SER THR GLY MET VAL ARG GLN ILE VAL GLY SER 

180 185 190 

THR PRO GLY ALA ILE SER TYR VAL ALA PHE SER TYR VAL ASP LYS THR 

195 200 205 

VAL ARG SER LEU SER VAL ASP GLY VAL ALA PRO THR ASP SER ASN VAL 

210 215 220 

ALA THR ASN ARG TRP HIS ILE TRP SER TYR GLU HIS MET TYR THR LYS 
225 230 235 240 

GLY ARG PRO SER GLY LEU THR LYS ARG PHE LEU THR TYR MET MET SER 

245 250 255 

PRO ALA ILE GLN LYS LYS LEU VAL GLN LYS MET GLY TYR ILE PRO MET 

260 265 270 

THR LYS MET LYS VAL VAL ARG ASN ALA SER GLY GLN ILE SER ARG PRO 
275 280 285 



<210> 166 
<211> 615 
<212> PRT 

<213> LACTOBACILLUS RHAMNOSUS 
<400> 166 

MET LYS ARG CYS PHE ALA THR TYR ARG ASP ASP ASP ALA GLU GLY GLY 

15 10 15 

LYS SER MET LYS LYS ARG SER VAL LEU GLY MET ILE THR LEU ALA THR 

20 25 30 

ALA LEU SER ILE THR LEU VAL ALA CYS GLY ASN LYS SER SER ASN SER 

35 40 45 

SER SER SER THR ALA ASN LYS SER VAL LYS PHE PRO VAL SER TYR ASN 

50 55 60 

ASN THR ALA LYS ALA ILE LYS GLY GLY ASN VAL ASN VAL ALA VAL VAL 
65 70 75 80 

ASN ASP SER PRO PHE LYS GLY VAL PHE ASN GLU GLU LEU TYR THR ASP 

85 90 95 

ALA TYR ASP ASN ASP TYR MET SER PRO ALA ALA GLU SER LEU PHE ALA 
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100 105 110 

TYR ASN SER THR PHE LYS PHE ASN ASN ASN GLY ALA ALA THR ILE LYS 

115 120 125 

GLN ASP ASN SER ALA LYS THR ILE THR VAL THR ILE LYS PRO ASN VAL 

130 135 140 

LYS TRP SER ASP GLY GLN PRO VAL VAL ALA ARG ASP LEU VAL TYR ALA 
145 150 155 160 

TYR GLU ILE MET ALA ASN LYS ALA THR LYS SER GLN ARG TYR THR GLU 

165 170 175 

SER LEU GLN ASN ILE GLU GLY LEU THR GLU TYR HIS ASP GLY LYS ALA 

180 185 190 

ASP THR ILE SER GLY LEU THR MET PRO LYS GLY ASP ASN GLY ASN THR 

195 200 205 

MET VAL ILE HIS PHE LYS GLN MET LYS PRO SER PHE ASN THR SER GLY 

210 215 220 

ASN GLY TYR PHE LEU GLU SER ALA ALA PRO TYR HIS TYR LEU HIS ASP 
225 230 235 240 

VAL ALA PHE ASP LYS LEU GLU SER SER ASP LYS VAL ARG LYS GLN PRO 

245 250 255 

LEU PHE PHE GLY PRO TYR LYS ILE SER LYS VAL VAL ALA GLY GLN SER 

260 265 270 

VAL GLU TYR THR PRO ASN GLN TYR TYR TRP LYS GLY LYS PRO SER LEU 

275 280 285 

SER LYS ILE THR PHE GLU ASN VAL SER SER ALA SER ILE THR SER ALA 

290 295 300 

LEU LYS ASN HIS LYS TYR ASP ILE VAL TYR GLY MET PRO SER ASP SER 
305 310 315 320 

TYR SER ASP TRP LYS ASN ILE SER GLY TYR THR ASN LEU GLY HIS GLN 

325 330 335 

SER LEU ALA TYR ASN TYR LEU GLY PHE LYS LEU GLY LYS TRP ASP ASP 

340 345 350 

LYS LYS SER GLU ASN VAL TYR ASP PRO ASN SER LYS MET ALA ASN LYS 

355 360 365 

SER LEU ARG GLN ALA MET GLY TYR ALA LEU ASN ASN ASP GLN VAL ALA 

370 375 380 

ALA LYS PHE TYR ASN GLY THR ARG SER ARG ALA THR THR LEU ILE PRO 
385 390 395 400 

PRO VAL PHE GLY LYS ASP VAL HIS ALA ASP ILE ASP GLY TYR ASP LEU 

405 410 415 

ASN ILE ASP LYS ALA ASN SER LEU LEU ASP LYS ALA GLY TYR LYS LYS 

420 425 430 

GLY LYS ASP GLY TYR ARG THR ASP PRO LYS GLY LYS LYS LEU THR ILE 

435 440 445 

TYR PHE ALA THR MET ALA GLY GLY SER THR ALA GLN PRO LEU ALA GLN 

450 455 460 

ASP TYR ILE GLN GLN TRP LYS LYS ILE GLY LEU ARG VAL LYS LEU THR 
465 470 475 480 

THR GLY ARG PRO ILE GLU PHE ASN SER PHE TYR ASP LYS VAL GLN ASN 

485 490 495 

ASP SER LYS GLY ILE ASP VAL TYR ALA ALA ALA TRP SER LEU SER SER 

500 505 510 

ASP PRO SER PRO MET ASP LEU PHE SER GLN LYS ALA PRO PHE ASN TYR 

515 520 525 

THR ARG PHE VAL SER ALA LYS ASN THR LYS LEU LEU ASN ASP ILE ASP 

530 535 540 

SER GLN LYS ALA MET ASP PRO ALA TYR ARG ALA LYS ALA LEU LYS ALA 
545 550 555 560 
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TRP GLN LYS TYR ALA ASN ASP GLU ALA PHE VAL ILE PRO THR LEU TYR 

565 570 575 

ARG GLN GLU ILE PHE PRO VAL ASN LYS ARG VAL LYS ASN ALA SER VAL 

580 585 590 

ASP TYR ALA SER ALA LYS TYR LEU ASN TRP SER LYS MET THR VAL THR 

595 600 605 

SER ASN SER ARG ALA THR LYS 
610 615 

<210> 167 
<211> 320 
<212> PRT 

<213> LACTOBACILLUS RHAMNOSUS 



<400> 167 

MET TRP LYS THR ILE LEU ARG ARG ILE LEU ILE MET ILE PRO GLN LEU 

15 10 15 

ILE LEU LEU SER VAL LEU VAL PHE VAL LEU SER LYS MET MET PRO GLY 

20 25 30 

ASP PRO LEU ALA GLY ASN PHE SER GLN GLY GLN SER ALA ALA GLN MET 

35 40 45 

ALA ALA LEU ARG GLN GLN TYR GLY LEU ASN ASP PRO TRP TYR ILE GLN 

50 55 60 

TYR VAL LYS TRP ILE GLY ASN MET PHE HIS GLY ASP LEU GLY GLN SER 
65 70 75 80 

PHE VAL TYR LYS ARG SER VAL THR GLY LEU ILE GLY GLU ARG ALA ALA 

85 90 95 

ASN THR PHE TRP LEU ALA LEU LEU SER THR VAL ILE LEU TYR VAL ILE 

100 105 110 

ALA ILE PRO ALA GLY VAL ILE ALA GLY ARG TYR GLU GLY SER LYS ARG 

115 120 125 

ASP SER ALA ILE SER ILE ALA SER PHE ILE LEU MET ALA VAL PRO PRO 

130 135 140 

PHE VAL PHE TYR LEU LEU GLY LEU ILE PHE PHE GLY PHE PHE LEU GLN 
145 150 155 160 

TRP PHE PRO THR GLY GLY SER VAL SER SER THR TYR ASN PRO GLY THR 

165 170 175 

LEU GLY TYR VAL TRP ASP ARG ILE TYR HIS MET ILE LEU PRO ALA LEU 

180 185 190 

VAL SER GLY ILE ILE THR THR SER SER THR ILE GLN TYR LEU ARG THR 

195 200 205 

GLY VAL ILE ASP ASN THR HIS GLN ASP PHE VAL ARG THR ALA ARG SER 

210 215 220 

LYS GLY VAL PRO ASP ARG VAL ILE PHE ASN LYS HIS ILE LEU ARG ASN 
225 230 235 240 

SER LEU LEU PRO ILE ALA ALA PHE MET GLY ASN GLN ILE THR MET LEU 

245 250 255 

LEU GLY GLY SER VAL ILE LEU GLU THR VAL PHE SER TYR PRO GLY MET 

260 265 270 

GLY GLN LEU PHE VAL SER SER MET THR SER ARG ASP TYR PRO VAL VAL 

275 280 285 

ILE SER LEU VAL LEU LEU PHE GLY PHE LEU THR LEU LEU GLY ASN LEU 

290 295 300 

LEU SER ASP ILE ILE MET SER ILE VAL ASP PRO ARG ILE ARG ILE GLU 
305 310 315 320 



<210> 168 
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<211> 303 
<212> PRT 

<213> LACTOBACILLUS RHAMNOSUS 



<400> 168 

MET GLN ASN ASN ALA ASN GLU VAL ALA THR ASP THR THR LYS ILE GLU 

15 10 15 

GLN SER PRO SER ASN PHE LYS VAL ILE LEU ASN GLU PHE ARG LYS ASP 

20 25 30 

LYS VAL ALA VAL VAL SER LEU PHE LEU ALA VAL THR ILE ILE LEU ALA 

35 40 45 

ALA PHE ILE GLY SER MET LEU PHE ASN VAL GLY GLY ALA THR GLU VAL 

50 55 60 

ASN ILE LEU ASP ARG TYR MET ALA PRO GLY THR GLY GLY TYR ILE LEU 
65 70 75 80 

GLY THR ASP GLU GLY GLY ARG ASP MET PHE LYS TYR LEU PHE PHE ALA 

85 90 95 

ALA ARG ASN SER ILE THR ILE GLY ILE SER VAL ALA LEU ILE ILE GLU 

100 105 110 

PHE VAL GLY VAL VAL LEU GLY THR ILE SER GLY TYR PHE GLY GLY LEU 

115 120 125 

VAL ASP ALA VAL ILE MET ARG PHE VAL ASP PHE MET MET ILE ILE PRO 

130 135 140 

SER LEU LEU VAL ILE ILE VAL LEU VAL THR ILE ILE PRO GLN TYR ASN 
145 150 155 160 

VAL ILE THR ILE ILE LEU ILE MET ALA ALA PHE TYR TRP MET THR THR 

165 170 175 

THR ARG LEU MET ARG SER LEU VAL LEU SER GLU ALA ARG SER GLU TYR 

180 185 190 

VAL MET ALA SER LYS THR SER GLY THR SER ASN LEU LYS ILE MET PHE 

195 200 205 

THR GLY VAL LEU PRO ASN ILE SER SER LEU ILE ILE THR ASP LEU THR 

210 215 220 

LEU THR ILE ALA SER SER ILE GLY ILE GLU THR ALA LEU SER PHE LEU 
225 230 235 240 

GLY PHE GLY LEU PRO MET GLU THR PRO SER LEU GLY THR LEU ILE GLY 

245 250 255 

TYR ALA SER ASN PRO ASP LEU ILE PHE ASN ARG TRP TRP VAL TRP PHE 

260 265 270 

PRO ALA VAL LEU VAL LEU LEU THR LEU SER LEU SER ILE ASN PHE VAL 

275 280 285 

GLY GLN ALA MET ARG ARG ALA ALA ASP SER ARG GLN ARG ARG GLY 
290 295 300 



<210> 169 
<211> 315 
<212> PRT 

<213> LACTOBACILLUS RHAMNOSUS 
<400> 169 

MET ILE GLU VAL LYS ASN LEU LYS ILE HIS TYR PRO ILE ARG SER GLY 

15 10 15 

PHE PHE ASN ARG VAL THR ASP HIS VAL LEU ALA VAL ASP GLY ILE ASN 

20 25 30 

PHE ASP ILE GLU GLN GLY GLU THR TYR GLY LEU ILE GLY GLU SER GLY 

35 40 45 

SER GLY LYS SER THR THR GLY LYS ALA ILE VAL GLY LEU GLU PRO VAL 
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50 55 60 

THR SER GLY SER ILE ILE TYR LYS GLY GLU ASP ILE THR LYS ARG SER 

65 70 75 80 

VAL ARG LYS ARG LEU GLN TYR ASN LYS ASP VAL GLN MET ILE PHE GLN 

85 90 95 

ASP SER LEU SER SER LEU ASN PRO ARG LYS ARG ILE GLU ASP ILE ILE 

100 105 110 

ALA GLU PRO ILE ARG ASN PHE GLN ASN LEU THR LYS ASP GLU GLU ARG 

115 120 125 

HIS ARG VAL GLN GLU LEU LEU ASP ILE VAL GLY MET PRO SER ASP ALA 

130 135 140 

LEU TYR LYS TYR PRO HIS GLU PHE SER GLY GLY GLN ARG GLN ARG ILE 
145 150 155 160 

GLY VAL ALA ARG ALA MET ALA THR ASN PRO LYS LEU ILE ILE ALA ASP 

165 170 175 

GLU PRO VAL SER ALA LEU ASP LEU SER VAL GLN ALA GLN VAL LEU ASN 

180 185 190 

PHE MET LYS ARG ILE GLN GLU GLU TYR ASN ILE SER TYR LEU PHE ILE 

195 200 205 

SER HIS ASP LEU GLY VAL VAL LYS HIS MET CYS LYS LYS MET ALA ILE 

210 215 220 

MET HIS ARG GLY ARG PHE VAL GLU ILE GLY THR ARG GLU ASP ILE TYR 
225 230 235 240 

GLN HIS PRO GLN HIS ILE TYR THR LYS ARG LEU LEU SER ALA ILE PRO 

245 250 255 

ASP VAL ASN PRO ASP ASP ARG ALA GLN ASN LYS GLU HIS ARG ARG GLU 

260 265 270 

VAL GLU ARG ILE PHE LYS GLU GLU GLU SER LYS TYR TYR SER LYS GLU 

275 280 285 

GLY ARG VAL LEU ASP LEU GLN LYS ILE SER ASP THR HIS TYR VAL ALA 

290 295 300 

LEU PRO ASP SER THR MET LYS GLY VAL HIS ASP 
305 310 315 

<210> 170 
<211> 462 
<212> PRT 

<213> LACTOBACILLUS RHAMNOSUS 
<400> 170 

MET ALA THR SER ILE THR ALA TYR ASP THR ILE ALA ALA ILE SER THR 

15 10 15 

PRO PRO GLY GLU GLY ALA ILE SER ILE VAL ARG LEU SER GLY GLU THR 

20 25 30 

ALA VAL ALA THR ALA ASN LYS VAL PHE LYS GLY LYS ASN LEU THR GLN 

35 40 45 

VAL LYS SER HIS THR ILE HIS TYR GLY HIS ILE VAL ASP PRO GLU THR 

50 55 60 

GLY ASP LEU ILE ASP GLU VAL MET VAL SER VAL MET LEU ALA PRO LYS 
65 70 75 80 

THR PHE THR ARG GLU ASP VAL VAL GLU ILE ASN CYS HIS GLY GLY ILE 

85 90 95 

VAL ALA THR ASN ARG ILE LEU GLN LEU LEU LEU GLY GLU GLY ALA ARG 

100 105 110 

MET ALA GLU PRO GLY GLU PHE THR LYS ARG ALA PHE LEU ASN GLY ARG 
115 120 125 
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ILE ASP LEU THR GLU ALA GLU SER VAL MET ASP LEU ILE ARG ALA LYS 

130 135 140 

THR ASP ARG ALA MET GLN VAL ALA VAL ASN GLN LEU ASP GLY ASN LEU 
145 150 155 160 

HIS HIS LEU ILE LYS GLN LEU ARG GLN GLU ILE LEU GLU VAL LEU ALA 

165 170 175 

GLN VAL GLU VAL ASN ILE ASP TYR PRO GLU TYR ASP THR ASP GLU MET 

180 185 190 

THR THR LYS MET LEU LEU GLU -LYS ALA GLN THR VAL LYS LYS ALA ILE 

195 200 205 

GLU GLN LEU LEU THR THR ALA SER GLN GLY LYS VAL LEU ARG GLU GLY 

210 215 220 

LEU ALA THR ALA ILE VAL GLY ARG PRO ASN VAL GLY LYS SER SER LEU 
225 230 235 240 

LEU ASN HIS MET LEU HIS GLU ASP LYS ALA ILE VAL THR ASP VAL ALA 

245 250 255 

GLY THR THR ARG ASP VAL LEU GLU GLU TYR VAL ASN VAL ARG GLY VAL 

260 265 270 

PRO LEU LYS LEU VAL ASP THR ALA GLY ILE HIS ASP THR THR ASP LYS 

275 280 285 

VAL GLU LYS ILE GLY VAL GLU ARG SER ARG GLN ALA ILE THR GLN ALA 

290 295 300 

ASP LEU ILE LEU LEU VAL LEU ASP GLN SER GLU PRO LEU THR THR GLU 
305 310 315 320 

ASP LYS GLN LEU LEU ALA ALA THR ALA ASP LYS LYS ARG ILE ILE VAL 

325 330 335 

LEU ASN LYS GLN ASP LEU PRO ALA ARG LEU ASP THR THR ALA LEU LEU 

340 345 350 

GLN LEU VAL ASP ALA ASP GLU ILE ILE LYS THR ALA ILE PRO THR SER 

355 360 365 

ASP GLY MET ASP ALA LEU ASP GLU ARG ILE ALA LYS LEU PHE PHE GLY 

370 375 380 

GLY ILE GLU ASN SER GLN GLY THR VAL MET VAL SER ASN ALA ARG GLN 
385 390 395 400 

ILE GLY LEU LEU ARG GLN ALA SER LYS SER LEU ASP ALA VAL MET ALA 

405 410 415 

GLY ILE HIS ALA GLY MET PRO ILE ASP LEU VAL GLN ILE ASP MET THR 

420 425 430 

ALA ALA TRP ASP LYS LEU GLY GLU ILE THR GLY GLU SER ALA PRO ASP 

435 440 445 

GLU LEU ILE THR GLN LEU PHE SER GLN PHE CYS LEU GLY LYS 
450 455 460 

<210> 171 
<211> 639 
<212> PRT 

<213> LACTOBACILLUS RHAMNOSUS 
<400> 171 

MET LEU GLY GLY LYS GLN MET PRO GLU VAL LYS LYS PHE GLU ALA GLY 

15 10 15 

THR TYR ASP VAL ILE VAL VAL GLY ALA GLY HIS ALA GLY CYS GLU ALA 

20 25 30 

ALA LEU ALA ALA ALA ARG MET GLY GLU LYS THR LEU LEU LEU THR ILE 

35 40 45 

SER LEU GLU MET LEU ALA PHE MET PRO CYS ASN PRO SER LEU GLY GLY 
50 55 60 
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PRO ALA LYS GLY ILE VAL VAL ARG GLU ILE ASP ALA LEU GLY GLY GLU 

65 70 75 80 

MET GLY LYS ASN ILE ASP ARG THR TYR ILE GLN MET ARG MET LEU ASN 

85 90 95 

THR GLY LYS GLY PRO ALA VAL ARG ALA LEU ARG ALA GLN ALA ASP LYS 

100 105 110 

ALA ALA TYR HIS ARG SER MET LYS HIS VAL ILE GLU ASP THR PRO HIS 

115 120 125 

LEU ASP LEU ARG GLN GLY LEU ALA THR GLU VAL LEU VAL GLU ASP GLY 

130 135 140 

LYS ALA VAL GLY ILE VAL ALA ALA THR GLY ALA ILE TYR ARG ALA LYS 
145 150 155 160 

SER ILE VAL LEU THR ALA GLY THR SER SER ARG GLY LYS ILE ILE ILE 

165 170 175 

GLY GLU LEU MET TYR SER SER GLY PRO ASN ASN SER LEU PRO SER ILE 

180 185 190 

LYS LEU SER GLU ASN LEU GLU GLN LEU GLY PHE LYS LEU ARG ARG PHE 

195 200 205 

LYS THR GLY THR PRO PRO ARG VAL ASN GLY ASN THR ILE ASP PHE SER 

210 215 220 

LYS THR GLU GLU GLN PRO GLY ASP LYS THR PRO ASN HIS PHE SER PHE 
225 230 235 240 

THR THR PRO ASP SER VAL TYR LEU LYS ASP GLN LEU SER CYS TRP MET 

245 250 255 

THR TYR THR ASN ALA THR THR HIS GLN ILE ILE ARG GLU ASN LEU ASP 

260 265 270 

ARG ALA PRO MET PHE SER GLY VAL ILE LYS GLY VAL GLY PRO ARG TYR 

275 280 285 

CYS PRO SER ILE GLU ASP LYS ILE VAL ARG PHE ALA ASP LYS PRO ARG 

290 295 300 

HIS GLN LEU PHE LEU GLU PRO GLU GLY ARG ASP THR SER GLU TYR TYR 
305 310 315 320 

VAL GLY ASP PHE SER THR SER MET PRO GLU GLU ILE GLN LEU LYS MET 

325 330 335 

LEU HIS SER VAL ALA GLY LEU GLU HIS ALA GLU LEU MET ARG ALA GLY 

340 345 350 

TYR ALA ILE GLU TYR ASP VAL ILE GLU PRO TRP GLN LEU LYS ALA THR 

355 360 365 

LEU GLU THR LYS VAL VAL GLU ASN LEU TYR THR ALA GLY GLN MET ASN 

370 375 380 

GLY THR SER GLY TYR GLU GLU ALA ALA GLY GLN GLY ILE VAL ALA GLY 
385 390 395 400 

ILE ASN ALA ALA ARG ARG ALA GLN GLY LYS GLY PRO PHE THR LEU LYS 

405 410 415 

ARG SER ASP ALA TYR ILE GLY VAL MET ILE ASP ASP LEU VAL THR LYS 

420 425 430 

GLY THR ASN GLU PRO TYR ARG LEU LEU THR SER ARG ALA GLU TYR ARG 

435 440 445 

LEU LEU LEU ARG HIS ASP ASN ALA ASP LEU ARG LEU THR PRO MET GLY 

450 455 460 

HIS GLU LEU GLY LEU ILE SER ASP GLN ARG TYR ALA VAL PHE LEU ALA 
465 470 475 480 

LYS ARG GLN ALA ILE THR ASP GLU LEU ALA ARG LEU GLU HIS THR ARG 

485 490 495 

LEU LYS PRO LYS ASP VAL ASN PRO TRP LEU GLU ALA HIS HIS PHE ALA 

500 505 510 

SER LEU LYS ASP GLY VAL LEU ALA SER ASP PHE LEU LYS ARG PRO GLU 
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515 520 525 

ILE ASN TYR GLN THR LEU GLU GLN PHE LEU PRO GLU ASN PRO THR LEU 

530 535 540 

ASP HIS ARG VAL ILE GLU GLN VAL GLU ILE GLN ILE LYS TYR ALA GLY 
545 550 555 560 

TYR ILE ALA LYS GLU GLU ALA LYS CYS ALA LYS LEU LYS ARG LEU GLU 

565 570 575 

GLY LYS LYS ILE PRO ALA ARG ILE ASN TYR GLU ALA ILE ASN GLY LEU 

580 585 590 

ALA THR GLU ALA ARG GLN LYS LEU VAL LYS ILE GLN PRO GLU THR ILE 

595 600 605 

ALA GLN ALA SER ARG ILE SER GLY VAL ASN PRO ALA ASP VAL ALA ILE 

610 615 620 

LEU SER VAL TYR ILE GLU GLN GLY ARG ILE SER LYS VAL ALA GLN 
625 630 635 



<210> 172 
<211> 590 
<212> PRT 

<213> LACTOBACILLUS RHAMNOSUS 



<400> 172 

MET GLU ALA SER VAL MET THR GLU LYS ILE ASN ALA ALA ASP ALA MET 

15 10 15 

ILE LYS VAL LEU GLU ASP TRP GLY ILE HIS ASN ILE TYR GLY LEU PRO 

20 25 30 

GLY GLY SER PHE ASP SER THR MET ASN ALA LEU TYR ASN ARG ARG HIS 

35 40 45 

THR ILE ASN TYR VAL GLN VAL ARG HIS GLU GLU VAL GLY ALA LEU ALA 

50 55 60 

ALA ALA GLY GLU ALA LYS VAL THR GLY ARG ILE GLY ALA THR PHE GLY 
65 70 75 80 

SER ALA GLY PRO GLY ALA VAL HIS LEU LEU ASN GLY LEU TYR ASP ALA 

85 90 95 

GLN TYR ASP HIS VAL PRO VAL LEU ALA LEU VAL GLY GLN VAL PRO THR 

100 105 110 

ALA ALA MET ASN THR ASN TYR PHE GLN GLU MET ASN GLU ASN PRO MET 

115 120 125 

PHE ALA ASP VAL SER VAL TYR ASN ARG THR ALA MET THR ALA ALA GLN 

130 135 140 

LEU PRO HIS VAL VAL ASP GLU ALA ILE ARG GLN ALA TYR LYS TYR GLN 
145 150 155 160 

GLY VAL ALA VAL VAL THR ILE PRO LYS ASP LEU GLY TRP GLN GLU ILE 

165 170 175 

ASP ASP ASN TYR VAL SER SER ALA ASN LEU TYR GLN LYS PRO LEU LEU 

180 185 190 

PRO GLU PRO ASP PRO GLU GLN VAL ALA THR ALA TRP SER ILE LEU LYS 

195 200 205 

ASP ALA LYS LYS PRO ILE LEU TYR VAL- GLY ASN GLY ALA ARG GLY ALA 

210 215 220 

ARG ASP GLU ILE ILE ALA PHE SER GLU LYS THR HIS ILE PRO ILE ILE 
225 230 235 240 

THR THR ALA LEU ALA LYS GLY VAL VAL PRO ASP ASP TYR LYS ALA ASN 

245 250 255 

MET GLY SER ALA GLY ARG VAL ALA SER LYS PRO GLY VAL GLU VAL ALA 

260 265 270 

ARG GLY ALA ASP THR VAL LEU PHE LEU GLY SER ASP PHE PRO PHE GLN 
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275 280 285 

PRO TYR PHE ILE ALA PRO ASN ALA LYS TYR ILE GLN VAL ASP ILE ASP 

290 295 300 

ALA SER LYS PHE GLY ARG ARG HIS THR VAL ASP LEU ALA VAL LEU ALA 
305 310 315 320 

ASP ALA LYS LYS PHE ILE LYS ALA LEU THR GLU LYS ALA ASP ALA VAL 

325 330 335 

PRO GLU THR ALA TRP TYR ARG ALA ALA VAL ALA ASN LYS ALA ASN TRP 

340 345 350 

ALA GLU TRP MET THR SER PHE GLU ASP ASP SER GLN THR PRO LEU ARG 

355 360 365 

VAL GLU PRO ILE PHE LYS LEU ILE ASN GLU MET ALA ASP LYS ASP ALA 

370 375 380 

VAL PHE GLN VAL ASP VAL GLY ASN VAL THR ILE ASN GLY MET ARG TYR 
385 390 395 400 

LEU LYS ALA ASN ASP ASN GLN ILE PHE THR THR SER GLY TRP TYR ALA 

405 410 415 

THR MET GLY TYR ALA VAL PRO ALA ALA ILE GLY ALA GLN ALA GLU PHE 

420 425 430 

PRO ASP ARG GLN VAL TRP SER ILE SER GLY ASP GLY GLY PHE ALA MET 

435 440 445 

VAL MET GLN ASP ILE MET THR GLN VAL LYS TYR HIS MET PRO ILE ILE 

450 455 460 

ASN ILE VAL LEU THR ASN GLU SER LEU GLY PHE ILE GLU ALA GLU GLN 
465 470 475 480 

ASP ASP THR ARG GLN PRO HIS SER GLY VAL ASP LEU ILE ASP ALA ASP 

485 490 495 

TYR GLY LYS ALA ALA GLU ALA MET GLY ALA GLN GLY PHE GLU VAL HIS 

500 505 510 

ASN LEU ASP GLU LEU LYS ALA ALA PHE ALA LYS ALA LYS ASP ARG LYS 

515 520 525 

GLY PRO VAL VAL ILE ASP VAL LYS ILE SER ASP LEU ARG PRO ILE PRO 

530 535 540 

VAL GLU GLN LEU VAL LEU ASP LYS GLN THR GLN ASP PRO GLU ALA VAL 
545 550 555 560 

ASP ALA PHE VAL LYS LYS TYR HIS ALA GLU THR LEU ILE PRO PHE GLY 

565 570 575 

SER TYR SER ARG MET LEU LYS ARG GLN LEU GLN THR PHE ASN 
580 585 590 

<210> 173 
<211> 478 
<212> PRT 

<213> LACTOBACILLUS RHAMNOSUS 
<400> 173 

MET ALA ASP PRO LYS GLY PHE LEU LYS TYR GLN ARG LYS ASP ASN PRO 

1 5 10 15 

MET ARG PRO ILE MET GLN ARG VAL LYS ASP PHE ASP ALA LEU GLU LEU 

20 25 30 

ASP VAL SER MET GLU GLU ARG ARG LYS GLN ALA ALA ARG CYS MET ASN 

35 40 45 

CYS GLY ILE PRO PHE CYS HIS HIS GLY VAL PHE TYR GLY GLY GLY ARG 

50 55 60 

ALA VAL SER GLY CYS PRO ASN ASP ASN LEU ILE PRO GLU TRP ASN ASP 
65 70 75 80 
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LEU VAL TYR ARG ALA GLU ASP LYS ARG ALA PHE GLU ARG LEU SER ARG 

85 90 95 

SER ASN MET LEU PRO ASP MET THR GLY ARG VAL CYS PRO ALA PRO CYS 

100 105 110 

GLU VAL SER CYS VAL GLN ALA LEU ASN GLY PRO GLY VAL THR ILE ARG 

115 120 125 

ASN ASN GLU LYS TYR ILE ILE GLU GLN ALA PHE LYS ASN GLY TRP VAL 

130 135 140 

ILE ALA SER GLY LYS PRO LEU GLN ARG THR GLY LYS LYS VAL ALA VAL 
145 150 155 160 

ILE GLY SER GLY PRO ALA GLY ILE SER ALA ALA TRP ARG LEU ASN GLN 

165 170 175 

LEU GLY HIS SER VAL THR ILE PHE GLU ARG ASP ASP ARG PHE GLY GLY 

180 185 190 

PHE LEU MET TYR GLY ILE PRO ASN MET LYS LEU PRO LYS THR VAL VAL 

195 200 205 

GLN ARG ARG ILE GLU THR LEU LYS GLN VAL GLY ILE GLU LEU VAL ALA 

210 215 220 

ASN THR GLU VAL GLY LYS ASP ILE SER ALA ASP GLU LEU LYS ARG GLN 
225 230 235 240 

PHE ASP ARG VAL ILE VAL CYS THR GLY ALA ARG GLN ALA ARG GLU LEU 

245 250 255 

GLN VAL PRO GLY ARG GLU LEU GLY GLY ILE VAL GLN ALA VAL ASP PHE 

260 265 270 

LEU LYS THR ALA THR GLN THR VAL LEU LYS ASP GLY THR GLN ALA ASN 

275 280 285 

THR GLN LEU LYS GLY LYS ARG VAL LEU VAL LEU GLY GLY GLY ASP THR 
290 295 300 



GLY ASN ASP CYS ILE ALA THR ALA ILE ARG GLN GLY CYS ALA GLY VAL 
305 310 315 320 

THR GLN LEU GLU ILE THR PRO ALA LEU PRO PRO LYS ARG PRO ALA GLY 
325 330 335 



ASN GLN TRP PRO GLU TRP PRO MET THR LEU LYS THR GLY TYR GLY GLN 

340 345 350 

LYS GLU ALA LYS ALA LEU PHE GLY GLY ASP VAL THR THR TYR ALA ALA 

355 360 365 

THR VAL THR ALA PHE PHE GLY GLU HIS GLY GLN VAL SER GLU ALA GLU 

370 375 380 

ILE SER GLN VAL ASP HIS PHE LYS PRO ILE ALA GLY THR GLU LYS LYS 
385 390 395 400 

VAL LYS VAL ASP LEU VAL VAL LEU ALA MET GLY PHE THR GLY PRO GLU 

405 410 415 

ALA ASP VAL PHE ASP ALA PHE GLY ILE THR ALA LYS ASN ALA ASN PHE 

420 425 430 

THR THR ASN ASP THR GLN ILE TYR VAL ALA GLY ASP CYS ARG ARG GLY 

435 440 445 

PRO SER LEU VAL ILE TRP GLY ILE HIS GLU GLY ARG MET CYS ALA GLU 

450 455 460 

LYS VAL ASP ALA SER LEU GLN THR LEU ALA SER GLU ALA LEU 
465 470 475 



<210> 174 
<211> 163 
<212> PRT 

<213> LACTOBACILLUS RHAMNOSUS 
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<400> 174 
MET THR ALA PHE 
1 5 
ASP GLY HIS LEU 
20 

ALA GLN THR VAL 
35 

SER PHE PRO LYS 
50 

HIS GLN GLU ASP 
65 

ALA ALA VAL PHE 
85 

ILE ALA GLY GLY 
100 

THR LEU LEU VAL 
115 

MET ILE PRO LEU 
130 

VAL GLU ASP THR 
145 

LYS LYS ALA 



LEU TRP ALA GLN ASP ARG ASP GLY LEU ILE GLY LYS 

10 15 
PRO TRP HIS LEU PRO ASP ASP LEU HIS TYR PHE ARG 

25 30 
GLY LYS ILE MET VAL VAL GLY ARG ARG THR TYR GLU 

40 45 
ARG PRO LEU PRO GLU ARG THR ASN VAL VAL LEU THR 

55 60 
TYR GLN ALA PRO GLY ALA VAL VAL VAL HIS ASP VAL 

70 75 80 

ALA TYR ALA LYS GLN HIS PRO ASP GLN GLU LEU VAL 

90 95 
ALA GLN VAL PHE THR ALA PHE LYS ASP ASP VAL ASP 

105 110 
THR ARG LEU ALA GLY SER PHE GLU GLY ASP THR LYS 

120 125 
ASN TRP ASP ASP PHE THR LYS VAL SER SER ARG THR 

135 140 
ASN PRO ALA LEU THR HIS THR TYR GLU VAL TRP GLN 
150 155 160 



<210> 175 
<211> 800 
<212> PRT 

<213> LACTOBACILLUS RHAMNOSUS 
<400> 175 

MET HIS THR LEU THR ILE ASP GLY SER GLN LEU GLN LEU GLU GLN ASN 

15 10 15 

GLU ALA ASN THR ILE LYS GLY PHE GLY LEU LEU SER CYS ASN ASN THR 

20 25 30 

SER ARG LEU LEU MET ASP TYR LYS TRP GLU HIS PRO GLN VAL TYR GLN 
35 40 45 



GLN VAL LEU GLN HIS LEU PHE GLY GLY GLN HIS PRO LEU MET ARG MET 

50 55 60 

LEU LYS VAL GLU LEU GLY SER ASP SER ASN THR SER CYS GLY THR GLU 
65 70 75 80 

PRO ALA PRO GLN ARG ALA ALA ASP GLU PRO ALA ASN VAL ALA ARG GLY 

85 90 95 

MET GLY PHE GLN LEU ILE ALA ASP ALA LYS LYS ILE GLN PRO ASP LEU 

100 105 110 

LYS THR CYS MET LEU ARG TRP ALA GLU PRO GLY PHE LEU ARG PRO SER 

115 120 125 

TRP ARG GLN VAL LYS SER ASP ASP PRO ASP GLU LYS VAL PRO THR GLU 

130 135 140 

ALA PHE GLU ALA MET TYR GLN TYR TYR LYS GLN THR VAL ILE ALA ALA 
145 150 155 160 

TRP GLN ALA TYR GLY TYR LEU PHE ASP TYR ILE ASP PRO ASP ARG ASN 

165 170 175 

GLU THR LYS HIS PRO MET TYR ARG TYR LEU LYS TRP PHE ALA ASN ARG 

180 185 190 

LEU LYS THR ASP GLN ALA ASP PHE PRO LYS GLY PHE PRO VAL ALA ASP 
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195 200 205 

TYR HIS ALA ILE LYS LEU ILE THR SER ASP GLN ASN TYR GLY THR ASP 

210 215 220 

MET GLY THR ALA LEU LEU ASN ASP PRO GLU LEU GLN ALA VAL ILE PRO 
225 230 235 240 

ALA VAL GLY TYR HIS TYR ASN THR ASP ASP GLY PRO ASP LYS PRO PHE 

245 250 255 

THR LYS ILE ALA ASP GLN LEU HIS LYS GLU VAL TRP TYR SER GLU GLY 

260 265 270 

ILE ALA PRO VAL THR PHE GLY THR LEU ARG THR GLN ASP THR THR GLY 

275 280 285 

ILE GLY ILE GLY GLY PRO MET SER ALA LEU ASP VAL ALA ASN ARG LEU 

290 295 300 

VAL LYS SER TYR ALA ARG SER ARG ARG SER LEU TYR ILE PHE GLN PRO 
305 310 315 320 

ALA ILE GLY GLY LEU TYR PRO GLY ALA LYS TYR PRO GLY LYS GLN LEU 

325 330 335 

LEU GLU MET ASP THR PRO TRP SER GLY TYR PHE GLN GLN ASP THR VAL 

340 345 350 

ALA LEU ALA VAL MET HIS HIS PHE THR ASP PHE ALA VAL THR GLY TRP 

355 360 365 

ARG ASP GLN THR ALA ALA LYS ASN TRP ARG TYR VAL PRO SER ALA THR 

370 375 380 

VAL SER GLU VAL ALA GLY THR GLU ASN LEU THR GLN ALA PHE GLY ALA 
385 390 395 400 

ALA SER VAL MET THR LEU VAL ALA PRO ASP GLU THR ASP TYR THR VAL 

405 410 415 

MET LEU ILE ASN ASP THR SER ALA PRO GLN THR TYR GLN ILE THR VAL 

420 425 430 

LYS ASN LEU ALA ALA ALA THR LYS PRO LEU TYR VAL TRP GLN THR TRP 

435 440 445 

ALA ASP ASP ALA GLY LYS ILE HIS ASP ARG GLU LYS THR THR THR LEU 

450 455 460 

THR PRO VAL ASN GLY ASN VAL THR VAL THR ILE GLU PRO ARG ALA ILE 
465 470 475 480 

ILE SER ALA THR THR ALA ASP PHE GLN PRO GLN ALA LEU LEU PRO ASN 

485 490 495 

PRO ASP VAL LYS THR ASP GLN PRO LEU GLN GLN ASP PRO GLU ASN HIS 

500 505 510 

VAL LEU PHE HIS ASP ASP TYR SER TYR ALA ASP MET PRO ALA ASP TYR 

515 520 525 

LEU THR ARG ARG GLY GLY THR PRO LYS TYR THR THR ASP MET ASP GLY 

530 535 540 

ALA PHE GLU VAL VAL GLU GLN ASP GLY LYS ARG GLY LEU GLN GLN LYS 
545 550 555 560 

ILE THR GLU GLN SER ARG ALA LEU ALA TRP GLU THR GLN THR ASP PRO 

565 570 575 

ASN PHE THR VAL GLY ASP ILE ARG TRP LEU ASN TYR ALA ALA ALA LEU 

580 585 590 

LYS PHE THR PHE ASP THR THR THR ARG GLN ASN THR VAL SER ALA ASN 

595 600 605 

TYR ILE GLY LEU GLY VAL ARG SER VAL ASP ASP PHE GLU GLY SER LEU 

610 615 620 

PHE SER ALA PRO TYR VAL ALA THR LEU THR ILE GLY GLY LYS LEU ARG 
625 630 635 640 

PHE TYR VAL ARG GLY SER LEU ALA ALA THR LEU ASP VAL PRO VAL PHE 
645 650 655 
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ASP ALA GLU VAL SER HIS GLU LEU ILE VAL GLU ALA THR ASP ARG TYR 

660 665 670 

VAL THR VAL GLN VAL ASP GLY GLN THR TYR VAL THR TYR ASP ASP PRO 

675 680 685 

SER ASP GLN PRO GLY LEU ALA GLY GLN VAL LYS VAL GLY THR GLY TYR 

690 695 700 

PHE LYS THR VAL ILE GLN ALA LEU THR VAL THR SER THR SER ALA PRO 
705 710 715 720 

ALA VAL LEU GLY HIS ARG ARG ASP ASP LEU ASP ALA SER LEU THR PHE 

725 730 735 

SER ASP ASP GLN TRP GLU ARG PHE ALA ALA ARG PHE PRO HIS ALA TRP 

740 745 750 

GLU ARG SER GLN SER ILE GLY GLU LYS GLY ALA THR VAL ASP PHE ASP 

755 760 765 

VAL GLU GLY THR GLY PHE VAL LEU PHE GLY THR PRO SER THR ARG GLN 

770 775 780 

VAL ALA CYS SER TRP PRO LEU THR GLY GLY CYS ARG LYS TRP CYS ARG 
785 790 795 800 



<210> 176 
<211> 277 
<212> PRT 

<213> LACTOBACILLUS RHAMNOSUS 



<400> 176 

MET LEU PRO ALA LEU PRO ASN THR LYS GLU LEU THR LEU MET SER ASN 

15 10 15 

LEU ALA ALA ILE PHE LYS ASN HIS LYS ALA PHE ILE PRO PHE VAL VAL 

20 25 30 

ALA ASP ASP PRO ASP PHE ASP THR THR VAL LYS ASN ILE VAL ALA LEU 

35 40 45 

ALA HIS GLY GLY ALA ASP ILE VAL GLU LEU GLY ILE PRO PHE SER ASP 

50 55 60 

PRO VAL ALA ASP GLY PRO VAL ILE GLN ALA ALA ASP LEU ARG ALA PHE 
65 70 75 80 

ALA ALA ASN VAL ARG THR LYS THR VAL PHE GLU ILE VAL GLU ALA ALA 

85 90 95 

ARG LYS GLU THR THR VAL PRO ILE VAL PHE LEU THR TYR LEU ASN ILE 

100 105 110 

VAL PHE LYS TYR GLY TYR ASP ALA PHE LEU LYS ARG CYS ALA GLU LEU 

115 120 125 

LYS VAL SER GLY LEU VAL ILE PRO ASP LEU PRO TYR GLU SER ARG ALA 

130 135 140 

GLU ILE VAL PRO PHE ALA GLU LYS TYR GLY ILE ASP ILE ILE PRO LEU 
145 150 155 160 

ILE THR PRO THR SER GLY HIS ARG ILE GLU LYS ILE ALA LYS SER ALA 

165 170 175 

SER GLY PHE ILE TYR VAL VAL SER SER VAL GLY ILE THR GLY GLU ARG 

180 185 190 

ASP GLU PHE PHE THR GLY LEU LYS ALA LEU VAL ALA GLU ILE LYS ARG 

195 200 205 

SER THR ASP VAL PRO THR ALA ILE GLY PHE GLY ILE HIS THR PRO GLN 

210 215 220 

GLN ALA GLN THR MET ALA SER ILE ALA ASP GLY VAL ILE ILE GLY SER 
225 230 235 240 

ALA ILE VAL ASP ILE VAL ALA LYS GLU ALA GLN ASN ALA PRO ALA ALA 
245 250 255 
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ILE GLU GLN PHE THR ARG ALA ILE ARG ALA ALA VAL ASP THR GLN THR 

260 265 270 

GLU SER VAL VAL LYS 
275 

<210> 177 
<211> 449 
<212> PRT 

<213> LACTOBACILLUS RHAMNOSUS 
<400> 177 

MET LEU PRO ALA PRO PHE LYS SER SER THR LEU LEU SER LEU THR CYS 

15 10 15 

PRO ALA ALA LEU LYS LEU PRO VAL THR LYS MET ARG ILE LYS PHE ILE 

20 25 30 

ASN LEU LEU LYS THR GLN LYS ARG LYS SER LEU MET LYS THR LEU ASN 

35 40 45 

GLU THR ALA GLN PRO THR ASN ARG ALA GLY ARG TYR GLY ASN ASP PHE 

50 55 60 

GLY GLY GLN TYR ILE PRO GLU THR LEU MET THR GLU LEU GLU LYS ILE 
65 70 75 80 

THR ALA ALA PHE ASN THR LEU LYS ASP ASP PRO GLN PHE LYS ALA GLU 

85 90 95 

LEU ASN ASP LEU LEU VAL ASN TYR ALA ASN ARG PRO SER LEU LEU TYR 

100 105 110 

TYR ALA LYS ASN MET THR GLU ASP LEU GLY GLY ALA LYS ILE TYR LEU 

115 120 125 

LYS ARG GLU ASP LEU ASN HIS THR GLY ALA HIS LYS ILE ASN ASN VAL 

130 135 140 

ILE GLY GLN ALA LEU LEU ALA LYS HIS LEU GLY LYS THR ARG LEU ILE 
145 150 155 160 

ALA GLU THR GLY ALA GLY GLN HIS GLY VAL ALA THR ALA THR ILE ALA 

165 170 175 

ALA LEU MET GLY MET GLU CYS GLU ILE PHE MET GLY LYS GLU ASP THR 

180 185 190 

ASP ARG GLN LYS LEU ASN VAL TYR ARG MET THR LEU LEU GLY ALA LYS 

195 200 205 

VAL HIS SER VAL THR SER GLY SER MET VAL LEU LYS ASP ALA VAL ASN 

210 215 220 

ALA ALA LEU GLN GLU TRP ALA SER ARG SER ASP ASP THR PHE TYR VAL 
225 230 235 240 

LEU GLY SER ALA VAL GLY PRO ALA PRO PHE PRO GLU MET VAL LYS HIS 

245 250 255 

PHE GLN SER VAL ILE SER ILE GLU SER LYS GLN GLN LEU GLN ALA LYS 

260 265 270 

GLU GLY GLN LEU PRO ASP MET VAL VAL ALA CYS VAL GLY GLY GLY SER 

275 280 285 

ASN ALA ILE GLY SER PHE ALA ALA TYR ILE ASP GLU PRO SER VAL GLN 

290 295 300 

LEU VAL GLY VAL GLU ALA ALA GLY LYS GLY VAL ASP THR ALA ARG THR 
305 310 315 320 

ALA ALA THR ILE GLU ARG GLY SER VAL GLY ILE PHE HIS GLY MET LYS 

325 330 335 

SER LEU PHE MET GLN ASN GLU ASP GLY GLN ILE ASP PRO VAL TYR SER 

340 345 350 

ILE SER ALA GLY LEU ASP TYR PRO GLY VAL GLY PRO GLU HIS ALA ALA 
355 360 365 
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LEU ALA GLU ALA GLY ARG ALA GLN TYR VAL GLY ILE THR ASP ASP GLU 

370 375 380 

ALA VAL GLN ALA PHE ALA TYR ILE ALA ARG GLN GLU GLY ILE VAL ALA 
385 390 395 400 

ALA VAL GLU SER CYS HIS ALA ILE ALA TYR VAL GLU LYS ILE ALA PRO 

405 410 415 

THR MET ALA LYS ASP GLN ILE ILE ILE CYS THR LEU SER GLY ARG GLY 

420 425 430 

ASP LYS ASP VAL ALA SER ILE ALA LYS TYR LYS GLY VAL ASP VAL ASP 
435 440 445 

GLU 



<210> 178 
<211> 259 
<212> PRT 

<213> LACTOBACILLUS RHAMNOSUS 
<400> 178 

MET ILE LEU ASP ASP LEU VAL ALA ALA THR ARG ILE ARG LEU ALA ARG 

15 10 15 

HIS GLN GLN PRO GLN SER LEU THR GLU LEU LYS ARG ILE VAL ALA HIS 

20 25 30 

GLN PRO SER THR THR LYS SER ASP PHE LEU THR ILE LEU LYS GLN PRO 

35 40 45 

GLY LEU HIS VAL ILE ALA GLU VAL LYS LYS ALA SER PRO SER LYS GLY 

50 55 60 

THR ILE VAL ALA ASN PHE PRO TYR MET ALA ILE ALA GLN ALA TYR GLU 

65 70 75 80 

GLN ALA GLY VAL ASP ALA ILE SER VAL LEU THR GLU PRO ASP TYR PHE 



PRO THR LEU ARG LYS ASP PHE THR ILE ASP PRO TYR MET ILE TYR GLU 

115 120 125 

ALA LYS ALA ASN GLY ALA SER ILE ILE LEU LEU ILE VAL ALA ILE LEU 

130 135 140 

THR ASP GLN GLN LEU ARG THR PHE ARG GLN LEU ALA GLU ASP LEU GLY 
145 150 155 160 

MET GLN ALA ILE VAL GLU ALA TYR THR ALA GLU GLU VAL THR ARG ALA 

165 170 175 

LEU GLN SER GLY ALA LYS ILE ILE GLY ILE ASN ASN ARG ASN LEU LYS 

180 185 190 

ASN PHE GLN VAL ASP PHE THR ASN SER LEU LYS LEU ARG ALA MET VAL 

195 200 205 

PRO ASP PRO ILE PRO VAL ILE ALA GLU SER GLY ILE GLN THR GLN GLN 

210 215 220 

ASP VAL GLU LYS LEU ALA ALA ALA GLY PHE ASN ALA VAL LEU ILE GLY 
225 230 235 240 

GLU THR LEU MET ARG SER LYS HIS LYS ARG LYS LEU ILE THR ALA PHE 
245 250 255 

ARG GLY ILE 



<210> 179 
<211> 341 



85 

ASN GLY HIS LEU 
100 



ARG 



TYR 



90 95 
LEU LYS THR ILE SER GLN GLN VAL SER VAL 
105 110 
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<212> PRT 

<213> LACTOBACILLUS RHAMNOSUS 



<400> 179 

MET ILE LYS GLN ALA ILE GLU LYS VAL VAL ASN HIS GLU ASP LEU THR 

15 10 15 

PHE GLU GLU SER GLN ALA VAL LEU ASP GLU ILE MET ASN GLY GLU ALA 

20 25 30 

SER GLU VAL GLN THR ALA SER LEU LEU THR ALA LEU THR ALA LYS ARG 

35 40 45 

PRO THR ILE ASP GLU ILE ALA GLY ALA ALA ALA SER MET ARG ARG HIS 

50 55 60 

ALA LEU ALA PHE PRO GLU THR LYS ASP VAL LEU GLU ILE VAL GLY THR 
65 70 75 80 

GLY GLY ASP HIS ALA ASN THR PHE ASN ILE SER THR THR SER ALA ILE 

85 90 95 

VAL VAL ALA ALA THR GLY THR PRO VAL ALA LYS HIS GLY ASN ARG ALA 

100 105 110 

ALA SER SER LYS SER GLY ALA ALA ASP VAL LEU GLU ALA LEU GLY LEU 

115 120 125 

ASP ILE ASN GLU THR PRO ALA ILE SER TYR GLN SER LEU GLN GLU ASN 

130 135 140 

ASN LEU ALA PHE LEU PHE ALA GLN GLU TYR HIS LYS SER MET LYS TYR 
145 150 155 160 

VAL ALA PRO VAL ARG LYS GLN LEU GLY PHE ARG THR ILE PHE ASN ILE 

165 170 175 

LEU GLY PRO LEU ALA ASN PRO ALA HIS PRO THR ARG GLN LEU LEU GLY 

180 185 190 

VAL TYR ASP GLU THR LEU LEU GLU PRO LEU ALA ASN VAL LEU LYS LYS 

195 200 205 

LEU GLY VAL THR ASN ALA LEU VAL VAL HIS GLY ARG ASP GLY LEU ASP 

210 215 220 

GLU MET THR THR ALA ALA GLU THR ALA VAL VAL GLU LEU ASN ALA GLY 
225 230 235 240 

GLN LEU THR GLN TYR THR VAL THR PRO GLU GLN PHE GLY PHE ASN ARG 

245 250 255 

SER GLN ARG ALA ASP LEU VAL GLY GLY THR PRO GLU GLU ASN ALA GLN 

260 265 270 

ILE THR GLN ASN THR LEU ALA GLY LYS GLN GLY PRO GLN ARG ASP ILE 

275 280 285 

VAL LEU LEU ASN ALA GLY ALA ALA LEU HIS LEU ALA HIS PRO GLU LEU 

290 295 300 

SER ILE GLN ASP GLY ILE ALA LEU ALA ALA GLU THR ILE ASP ALA GLY 
305 310 315 320 

LYS ALA ARG GLU GLU LEU ASN HIS LEU ARG ALA PHE SER ALA LYS ARG 

325 330 335 

LYS ASP VAL VAL ALA 
340 

<210> 180 
<211> 199 
<212> PRT 

<213> LACTOBACILLUS RHAMNOSUS 
<400> 180 

MET VAL LYS VAL LYS VAL CYS GLY LEU MET HIS PRO GLU ASP ILE LEU 
15 10 15 
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ALA ILE ASN ALA ALA GLN VAL ASP PHE ALA GLY PHE VAL PHE ALA SER 

20 25 30 

GLY ARG HIS HIS VAL THR LEU GLU GLN ALA VAL ALA LEU ARG LYS LEU 

35 40 45 

LEU HIS PRO ASP ILE GLN PRO GLU GLY VAL PHE VAL HIS GLU SER VAL 



50 55 60 

ASP ASP ILE LEU ALA ILE TYR GLN ALA GLY ALA ILE GLU ILE ALA GLN 
65 70 75 80 

LEU HIS ARG THR ASN THR PRO THR GLU ILE LYS GLN LEU GLN HIS ALA 

85 90 95 

GLY LEU GLN VAL ILE GLN VAL PHE GLU ARG GLN ALA ILE ASP LEU THR 

100 105 110 

SER LEU ALA ASP TYR LEU MET VAL ASP SER GLY LYS GLY SER GLY GLN 

115 120 125 

LEU LEU ASN LEU ALA ALA ILE PRO HIS ILE THR ARG PRO LEU ILE LEU 

130 135 140 

ALA GLY GLY LEU THR PRO GLU ASN VAL ALA ARG ALA ILE GLN VAL VAL 
145 150 155 160 

HIS PRO THR ILE VAL ASP VAL SER SER GLY VAL GLU THR ALA GLY HIS 

165 170 175 

LYS ASP ALA HIS LYS ILE HIS GLN PHE THR GLN ASN ALA LYS GLU GLU 

180 185 190 

ILE THR TYR GLU ASN THR LYS 
195 



<210> 181 
<211> 225 
<212> PRT 

<213> LACTOBACILLUS RHAMNOSUS 



<400> 181 

MET LEU PHE CYS TYR ARG ALA ILE HIS TYR ALA ALA GLN TYR ILE ALA 
15 10 15 



GLU HIS PHE LEU GLU LYS ALA VAL ARG TYR ASN THR VAL ARG ASN ALA 

20 25 30 

PHE GLY TYR THR GLY THR PHE GLU GLY ARG ARG ILE SER VAL GLN ALA 

35 40 45 

THR GLY MET GLY ILE PRO SER ILE SER ILE TYR VAL ASN GLU LEU ILE 

50 55 60 

GLN ASP TYR GLY VAL LYS THR LEU ILE ARG VAL GLY THR ALA GLY GLY 
65 70 75 80 

MET GLY SER ASP VAL LYS VAL ARG ASP VAL ILE LEU VAL GLN GLY SER 

85 90 95 

SER THR ASP SER SER ILE VAL LEU ASN THR PHE GLY ALA GLY MET TYR 

100 105 110 

PHE ALA PRO ILE ALA ASP PHE GLN LEU LEU ARG GLU ALA ALA ASN LEU 

115 120 125 

ALA ASP ALA GLY ALA LEU ARG TYR HIS VAL GLY ASN VAL LEU GLY GLU 

130 135 140 

ASP ARG PHE TYR ASN ASP GLU MET ASP ARG GLN LYS LEU ILE ASP TYR 



145 150 155 160 

GLY VAL LEU ALA THR GLU MET GLU THR PRO ALA LEU TYR LEU LEU ALA 
165 170 175 
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ALA LYS PHE HIS ALA GLN ALA LEU SER ILE LEU THR VAL SER ASN HIS 



180 185 190 

LEU ILE THR GLY GLU GLU THR THR ALA GLN GLU ARG GLN THR SER PHE 

195 200 205 

ASN ASP MET ILE GLY LEU ALA LEU GLY VAL ALA LYS LYS ILE PRO VAL 
210 215 220 

ARG 
225 



<210> 182 
<211> 741 
<212> PRT 

<213> LACTOBACILLUS RHAMNOSUS 



<400> 182 

MET ALA GLU GLU VAL GLU LEU THR GLN PRO ASP VAL MET LYS LEU CYS 

1 5 10 15 

LYS ALA TYR MET ASN PRO GLU HIS LEU ALA PHE VAL GLU LYS ALA TYR 

20 25 30 

LYS PHE ALA ALA TYR VAL HIS LYS ASP GLN VAL ARG LYS SER GLY GLU 

35 40 45 

PRO TYR ILE ILE HIS PRO ILE GLN VAL ALA GLY ILE LEU ALA GLU LEU 

50 55 60 

LYS MET ASP PRO GLU THR VAL ALA SER GLY TYR LEU HIS ASP VAL VAL 
65 70 75 80 

GLU ASP THR ASN ILE THR LEU GLY ASP ILE GLU GLU VAL PHE GLY HIS 

85 90 95 

ASP VAL ALA VAL ILE VAL ASP GLY VAL THR LYS LEU SER LYS VAL THR 

100 105 110 

TYR VAL ALA HIS LYS ASP GLU LEU ALA GLU ASN HIS ARG LYS MET LEU 

115 120 125 

LEU ALA MET ALA LYS ASP LEU ARG VAL ILE MET VAL LYS LEU ALA ASP 

130 135 140 

ARG LEU HIS ASN MET ARG THR LEU GLN HIS LEU ARG PRO ASP LYS GLN 
145 150 155 160 

ARG ARG ILE ALA ASN GLU THR LEU GLU ILE TYR ALA PRO LEU ALA ASP 

165 170 175 

ARG LEU GLY ILE SER THR ILE LYS TRP GLU LEU GLU ASP LEU SER LEU 

180 185 190 

ARG TYR LEU ASN PRO GLN GLN TYR TYR ARG ILE ALA HIS LEU MET ASN 

195 200 205 

SER LYS ARG THR GLU ARG GLU ALA TYR ILE GLN GLU ALA ILE GLU GLU 

210 215 220 

ILE LYS LYS ALA LEU ALA ASP LEU HIS ILE LYS TYR GLU ILE TYR GLY 
225 230 235 240 

ARG PRO LYS HIS ILE TYR SER ILE TYR LYS LYS MET ARG ASP LYS HIS 

245 250 255 

LYS GLN PHE ASP GLU LEU TYR ASP LEU LEU ALA ILE ARG VAL ILE THR 

260 265 270 

GLU THR ILE LYS ASP CYS TYR ALA VAL LEU GLY ALA ILE HIS THR LYS 

275 280 285 

TRP LYS PRO MET PRO GLY ARG PHE LYS ASP TYR ILE ALA MET PRO LYS 

290 295 300 

ALA ASN LEU TYR GLN SER ILE HIS THR THR VAL ILE GLY PRO MET GLY 
305 310 315 320 

LYS PRO LEU GLU VAL GLN ILE ARG THR GLU GLU MET HIS HIS VAL ALA 



216 



325 330 335 

GLU TYR GLY VAL ALA ALA HIS TRP ALA TYR LYS GLU GLY GLN THR SER 

340 345 350 

LYS VAL GLN TYR ASP LYS ALA GLY LYS LYS LEU ASP ILE PHE ARG GLU 

355 360 365 

ILE LEU GLU LEU GLN ASP GLU SER SER ASP ALA ALA ASP PHE MET GLU 

370 375 380 

SER VAL LYS GLY ASP ILE PHE THR ASP ARG VAL TYR VAL PHE THR PRO 
385 390 395 400 

LYS GLY ASP VAL TYR GLU LEU PRO LYS GLY SER ASN PRO LEU ASP PHE 

405 410 415 

GLY TYR LEU ILE HIS THR GLU VAL GLY ASN HIS THR VAL GLY ALA LYS 

420 425 430 

VAL ASN GLY LYS ILE VAL PRO LEU ASN TYR VAL LEU LYS ASN GLY ASP 

435 440 445 

ILE VAL GLU MET LEU THR ALA SER GLY SER ALA PRO SER ARG ASP TRP 

450 455 460 

ILE LYS LEU VAL TYR THR SER ARG ALA ARG ASN LYS ILE LYS ARG TYR 
465 470 475 480 

PHE LYS GLN ALA ASP LYS SER GLU ASN ALA GLU LYS ALA ARG ASP MET 

485 490 495 

LEU GLU HIS GLU LEU GLN GLU GLU GLY TYR VAL PRO LYS ASP PHE MET 

500 505 510 

THR GLN GLU ASN MET THR GLY LEU MET GLN ARG LEU ASN PHE GLN THR 

515 520 525 

GLU ASP GLU LEU MET SER SER ILE GLY TYR GLY GLU TYR THR PRO LYS 

530 535 540 

VAL ILE ALA ASN ARG LEU THR GLU LYS PHE ARG HIS ALA LYS ALA GLU 
545 550 555 560 

LYS ASP ARG LYS ALA LYS GLU ALA ALA ILE LEU SER LYS ASN GLN LYS 

565 570 575 

VAL THR THR VAL SER SER GLU LYS HIS GLN PRO GLN THR HIS SER GLU 

580 585 590 

ASP GLY VAL VAL ILE GLU GLY VAL ASP ASN LEU LEU VAL HIS LEU ALA 

595 600 605 

LYS CYS CYS MET PRO VAL PRO GLY ASP ALA ILE VAL GLY TYR VAL THR 

610 615 620 

LYS GLY ARG GLY VAL THR VAL HIS ARG ALA ASP CYS PRO ASN VAL GLN 
625 630 635 640 

SER SER ARG GLU MET SER GLY ARG LEU ILE ASP VAL ARG TRP GLU ASN 

645 650 655 

GLU ALA VAL GLN LYS GLN LEU PHE ASN THR ASP LEU GLU ILE TYR GLY 

660 665 670 

TYR ASN ARG SER GLY LEU LEU ASN ASP VAL LEU GLN VAL LEU ASN ALA 

675 680 685 

GLN THR LYS ALA LEU ASN ASN ILE ASN GLY ARG VAL ASP HIS ASP LYS 

690 695 700 

MET ALA ASP ILE HIS VAL LYS VAL GLY VAL ARG ASN LEU ALA HIS LEU 
705 710 715 720 

ASP LYS LEU MET ASP ALA VAL LYS ASN VAL PRO ASP ILE TYR GLU VAL 

725 730 735 

LYS ARG ALA ASN GLY 
740 

<210> 183 
<211> 245 
<212> PRT 
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<213> LACTOBACILLUS RHAMNOSUS 



<400> 183 

ILE LEU VAL ILE LYS ARG SER SER ILE MET LYS ALA PRO THR GLN PRO 

15 10 15 

ILE VAL VAL HIS PHE PRO LEU ARG GLY GLU TRP LEU ALA PRO ASN THR 

20 25 30 

PRO GLY SER LYS VAL PRO SER HIS GLY SER ASN LYS PHE GLY THR ARG 

35 40 45 

TYR ALA TYR ASP PHE ILE GLN VAL ASN TRP GLN LYS LEU GLY ARG PRO 

50 55 60 

ALA TYR ARG GLY SER LEU LEU LYS TYR LEU PHE ARG GLY ILE PRO ILE 
65 70 75 80 

ASP ASP TYR TYR CYS TYR GLY GLN PRO ILE TYR ALA PRO ALA ASN GLY 

85 90 95 

LEU VAL VAL ARG ALA GLU ASP HIS TYR PRO GLU ARG LYS ARG THR SER 

100 105 110 

PHE LEU GLY ASP LEU LEU ARG ALA ARG ASN ALA ALA ARG HIS PHE ASP 

115 120 125 

PRO LYS ARG ASN ASN VAL GLN ALA VAL ALA GLY ASN PHE VAL ILE LEU 

130 135 140 

GLN ILE HIS ASP HIS VAL TYR ALA ALA LEU CYS HIS LEU GLN THR ASP 
145 150 155 160 

SER ILE GLN VAL GLY ARG GLY GLN THR VAL GLN ALA GLY ASP LEU LEU 

165 170 175 

GLY ARG VAL GLY HIS SER GLY ASN SER PHE GLY PRO HIS LEU HIS PHE 

180 185 190 

GLN LEU MET ASN ASN SER ASP ILE GLU VAL ALA ALA GLY LEU PRO CYS 

195 200 205 

ALA PHE ALA GLU TYR GLU LEU PHE ALA GLY ASN SER TRP LEU THR GLN 

210 215 220 

GLU ASN ALA VAL PRO SER LYS THR ASP ARG ILE CYS PHE VAL SER PRO 
225 230 235 240 

LYS SER GLY PRO PHE 
245 

<210> 184 
<211> 22 
<212> DNA 

<213> ARTIFICIAL SEQUENCE 
<220> 

<223> MADE IN A LAB 
<400> 184 

ACATATTGAC GCTCCAAAAG GC 22 

<210> 185 
<211> 19 
<212> DNA 

<213> ARTIFICIAL SEQUENCE 
<220> 

<223> MADE IN A LAB 
<400> 185 

GAGCCGTTGT TTCTTCACC 19 
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<210> 186 
<211> 22 
<212> DNA 

<213> ARTIFICIAL SEQUENCE 
<220> 

<223> MADE IN A LAB 
<400> 186 

AGCTTACATG AACCCTGAAC AC 

<210> 187 
<211> 21 
<212> DNA 

<213> ARTIFICIAL SEQUENCE 
<220> 

<223> MADE IN A LAB 



<400> 187 

ACCTAAAACC GCATAGCAAT C 



